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1 INTRODUCTION

The Staff of the Arizona Corporation Commission ("Staff") solicited proposals for an auditor to
analyze, interpret, and making specific recommendations with respect to the structure, policies
and procedures of Arizona Public Service Company's ("APS") power purchases, fuel
procurement and utilization and related functions. The audit includes an examination of all
operational and managerial aspects of the fuel management practices and APS's portfolio of fuel
and purchased power contracts as well as the monthly filings associated with APS's Power
Supply Adjustor ("PSA") mechanism.

Following a competitive solicitation, Larkin & Associates PLLC ("Larkin") and its
subcontractor, Energy Ventures Analysis, Inc. ("EVA") (together "Audit Team") were selected
by the Arizona Staff to perform the regulatory audit of APS's fuel and purchased power
procurement and related functions. The audit covers the period 2019, 2020 and January 2021 .

A udit  Approach

Larkin and EVA conducted this audit through a combination of document review,
interrogatories, site visits and interviews. Larkin and EVA visited the Cholla Power Plant on
August 24, 2021 and the Four Corners Power Plant on August 25, 2021. Larkin and EVA
conducted interviews covering the subjects listed in Exhibit 1-2 below:

Exhibit 1-1 .
L is t o f In terv iews

Hm m

0 c\I

I

|

a

6/21/202 l
7/29/202 I
8/ [9/202 I
8/24/202 l
8/25/202 l
10/29/2021
1 I/12/2021 o

Fuel Audit ldckoif call with APS
Coal Procurement at Cholla and Four Comets
Bo istics Meeting with APS re ardin onsite visits to Giolla and Four Corneis
Interview Plant Manager and other APS ersonncl at the Cholla Plant
Interview Plant Manager and other APS ersonnel at the Four Comers Plant
APS walkthrough of the PSA filings and related confidential PSA wor a es
APS walkthrou h ofits forecast if simulation models (RTSim and Aurora)I

Audit Findings

For the period of January 2019 through January 2021, APS had the following costs in its PSA:
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Exhibit 1-2.
Summary of Net Native Load Fuel and Purchased Power Expense for Audit Period January
2019 through January 2021
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The above exhibit' breaks out the Company's fuel expense by (1) gas generation, (2) gas
generation under tolling agreements, (3) gas hedges and mark-to-market, (4) oil generation
(including oil burned at non-oil generating stations), (5) coal generation, nuclear generation and
owned renewable generation (none recorded during the review period). In addition, APS breaks
out purchased power expense by (1) long-term purchased power, (2) market purchased power,
and (3) other purchased power expense. The source of the information is the Company
confidential PSA workpapers. The combination of all sources of fuel and purchased power
expense results in total system fuel and purchased power expense as shown on line 12 for 2019
and line 26 for 2020 and January 2021. Finally, as shown on lines 13 (for 2019) and 27 (for
2020 and January 2021), fuel and purchased power expense is reduced by revenue from system
excess sales (i.e., off-system sales) to arrive at the net native load fuel and purchased power
expense shown on line 14 for 2019 and line 28 for 2020 and January 2021 .

This audit report contains the following findings for the audit period of calendar years 2019 and
2020 and January 20211

1. There were significant modifications to the Cholla and Four Corners coal supply
agreements prior to the audit period, as discussed in detail in Chapter 3. The prior APS
fuel audits did not include prudence reviews of those pre-2019 coal contract agreement
modifications even though there were significant associated costs. The Audit Team
believes that prudence reviews should be conducted on a timely basis as the
determination of prudence is tied to the information available at the time of the
commitment, not subsequent thereto. APS indicated it did not believe that such prudence
reviews were mandated. As indicated in the recommendations, on page 1-16, we
recommend that all future APS fuel and purchased power audits should include a
prudence review of all major fuel-related agreements including commodity and
transportation.

2. The transition away from coal is underway. The remaining two units (1 and 3) at the
Cholla Plant are scheduled to close in 2025. The remaining two units at the Four Corners
plant (4 and 5) are expected to be closed in 2031 with seasonal operation of Unit 5 to start
in 2023.2 A number of utilities have found that planned replacement capacity has been
delayed due to COVID and supply chain considerations. As a result, there may be
benefits in terms of system reliability for maintaining flexibility on the scheduled
retirement dates.

3. The dispatch of the coal plants has been challenged by renewables and natural gas.
Unlike coal, natural gas pricing generally floats with the commodity price resulting in
significant volatility. In order to handle this volatility, APS has a formal hedging
program that seeks to manage natural gas price volatility.

4. Stress in the energy markets subsequent to the audit period demonstrated the
consequences of significant reliance on natural gas for future generation with the more

! Note about material in this report that is referenced to data responses and workpapers that were marked by APS as
"confidential": APS was provided an opportunity to review such material in the report for whether it could be
publicly disclosed or required confidential redaction treatment. APS indicated that the information in Exhibit 1-2
can be publicly disclosed. The redactions contained in the remainder of the report reflect the redactions that APS
indicated were necessary for APSdesignated confidential material.
2 See additional discussion in Chapter 3.
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than doubling of the reported delivered price of natural gas. Even with the natural gas
price hedging program, there will be a significant increase in power pricing as natural gas
generation accounts for over 25 percent of APS generation.

5. APS was a joint owner and operator (except where noted) of five power plants during the
review period, including: (l) Cholla Power Plant, (2) Four Corners Power Plant, (3)
Navajo Generating Station (closed in 2019 and was operated by Salt River Project
("SRP")), (4) Palo Verde Nuclear Plant, and (5) Yucca Power Plant. The fuel costs at the
jointly-owned generation plants are shared by the plant owners in accordance with the
contractual agreements of the plant owners and by the amount of fuel used. During the
review period, the fuel costs at the jointly-owned plants were allocated to the co-owners
in accordance with the contractual agreements.

6. With regard to the coal-fired plants that generated power for APS during the review
period, the Company's rights to access information to review plant operation
performance and related costs are summarized as follows: (1) Cholla Plant - APS is a
partial owner, but operates the Cholla Plant so the Company has full access to operational
performance and related costs, (2) Four Comers Plant - APS is a 63 percent owner, and
operates the Four Comers Plant so the Company has full access to operational
performance and related costs, and (3) Navajo Generating Station - APS was a partial
owner, but SRP operated the Navajo Generating Station until it closed near the end of
2019. Upon request, APS had full access to operational performance and related costs.

7. As it relates to APS's procedures for accounting for fuel receipts, testing of samples to
ensure quality, and payments to vendors, we reviewed three voluminous confidential
attachments related to APS's fuel purchasing and inventory accounting process, including
Coal Settlements Procedures (144 pages), Gas Storage Accounting Procedures (20
pages), and Gas Settlements Procedures (92 pages). Based on our review of these
documents, we conclude that APS's processes for testing fuel purchases for quality and
approving payments to fuel suppliers are comprehensive and appropriate. See Chapter 4
for a more detailed discussion related to these three areas.

8.

9.

The Company has procedures in place for preparing monthly fuel cost and analysis
reports. The Company's objectives for its monthly fuel analysis are to (1) identify factors
that impact dispatch and generation decisions, and (2) to compare the result with the
Company's pre-existing budget. Specific procedures include: (1) a Fuel Variance Report
that tracks the monthly variance between actuals and budget, it contains accounting data
(from financial reporting and back-office accounting) and unit generation data from
energy accounting whereby the detailed breakdown matches the Company's monthly
Gross Margin Statement, and (2) A Fuel Variance Table that is built based on hourly data
through an analytical model to identify and calculate several factors that impact actual
results as compared to budget. It provides more detailed dispatch analysis based on
volume (load), price, outage/replacement power and other factors. It also shows how the
Company utilizes resources during unit outage events. We find that these APS
procedures are detailed and appropriate

APS's monthly fuel analysis reporting is done on three separate reports including: (1) a
report titled APS Fuel & Purchased Power Summary Native Load and Excess Sales Fuel
Cost Details, (2) a two-page report with Energy Variance Explanations (GWH) and Fuel
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Cost Variance Explanations, and (3) a report titled Fuel and Purchase Power Key Stories.
These reports are discussed in more detail in Chapter 4. We find that APS's fuel analysis
reporting for the audit period is appropriate.

10. The Company's PSA-related deferrals are broken out by fuel deferrals and Operations &
Maintenance ("O&M") deferrals. For calendar year 2019, the Company reflected fuel
expense deferrals totaling ($94. 174 million), amortization of deferred fuel recovery
totaling $50.523 million for a total net fuel deferral liability of($43.65l million). As it
relates to O&M deferrals in 2019, the Company reflected chemical expense deferrals
totaling (S l .886 million), emission allowance deferrals totaling ($28,000) and
amortization of deferred O&M refunds totaling ($563,000) for a total net O&M deferral
liability of ($2.478 million). Based on our review and selective testing of APS's
accounting records and audit trail documentation for the audit period, we find that these
amounts are reasonable and reflect costs that were prudently incurred and consistent with
the categories of PSA includable costs.

I 1. For calendar year 2020, the Company reflected fuel expense deferrals totaling ($33.198
million), amortization of deferred fuel recovery totaling ($15.6I5 million) for a total net
fuel deferral liability of ($48.813 million). As it relates to O&M deferrals in 2020, the
Company reflected chemical expense deferrals totaling ($26,000), emission allowance
deferrals totaling ($29,000) and amortization of deferred O&M refunds totaling $3.568
million for a total net O&M deferral of $3.5 12 million. For January 2021, the Company
reflected fuel expense deferrals of S18.928 million, amortization of deferred fuel
recovery of ($1 . 153 million) for a total net fuel deferral of $17.775 million. As it relates
to O&M deferrals in January 2021, the Company reflected a chemical expense deferral of
($19,000), emission allowance deferrals totaling ($2,000) and amortization of deferred
O8LM refunds totaling $242,000 for a total net O8LM deferral of $221,000. The
Company does not record fuel cost deferrals by individual line item or account. Rather,
APS defers expenses that differ from those included in the base cost of fuel and
purchased power in accordance with the PSA Plan of` Administration ("POA"), which at
page 6 states: "An amount generally expressed as a rate per kWh, which reflects the fuel
and purchased power costs embedded in the base rates as approved by the Commission in
APS's most recent rate case. The Base Cost of Fuel and Purchased Power recovered in
base revenue is the approved rate per kwh times the applicable sales volumes. Decision
No. 76295 set the base cost at $0.030168 per kwh effective on August 19, 2017." We
find that APS's procedures for recording fuel cost deferrals are reasonable and consistent
with the provisions concerning such deferrals in the PSA.

12. The Company identified the following two system simulation models that it uses for
forecasting fuel and purchased power volumes and the associated expenses: The Real
Time Simulation (RTSim) model (developed by Sir tec) is used by APS's Marketing &
Trading Business Support and develops forecasts based on a mid-range focus (i.e., 1 to 5
years). In addition, APS also uses the Aurora model (developed by Energy Exemplar) for
Resource Planning and Analysis. The Aurora model develops forecasts based on a long-
term focus (i.e., 6 to 20 years). The RTSim model is comprised of the following eight
modules: (l) Market (power prices, purchase and sales transactions and solar PPA

3kwh = kilowatt hour
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contracts), (2) Fuel (natural gas prices and fuel contracts), (3) Run (loads and reserve
requirements), (4) Outage (planned outages), (5) Hydro Module (wind resources, APS-
owned solar and battery storage), (6) Emissions, (7) Unit (Capacities and Operating
Assumptions), and (8) Schedule Module (seasonal capacities, annual pricing & forced
outage rates and heat rates I/O schedules). The RTSim model inputs include: (l) forward
price calculation, (2) monthly fuel prices, (3) outage schedule process (planned and
maintenance), (4) renewable generation modules, and (5) GMIS Power Manager. While
the inputs of the Aurora model are similar to that of the RTSirn model, the Aurora model
does not track fixed and variable costs and develops forecasts with a focus on the long
term (6 to 20 years). APS uses the Aurora model for forecasting over longer time frames
(i.e., such as for integrated resource planning).

13. The average number of RTSim model updates is three to six times Pei year and the
average number of production assumption updates is 20 to 25 times per year.

14. Day-ahead planning affects system dispatch decisions as well as short-term energy
transactions, such as those M the Energy Imbalance Market ("ElM"). The models used
by day-ahead traders and for the correct dispatch of generating resources at APS is Power
Costs, Inc. ("PCI"), which provides a system optimization solution that is used by
Marketing & Trading business support, day-ahead and real-time traders. We reviewed
APS's 19-page document titled "Procedure: PCI Optimization and Base Schedule
Submission", which is the PCI system optimization solution. We conclude that APS's
day-ahead planning and system dispatch procedures were reasonable during the audit
period.

15. APS considers weather and the availability and generation from renewable resources
(e.g., solar) when determining the correct dispatch of generating resources. The
Company evaluates the effectiveness of its short-term modeling and forecasting (i.e.,
such as days during summer, shoulder periods, and winter) versus actual results by: (l)
reviewing monthly budget fuel variances, which includes variances driven by outages,
market and gas prices, load deviations and replacement costs, (2) tracking monthly
metrics that compare Day-Ahead ("DA") renewable and load forecasts to actual
performance, (3) Generation, Marketing and Trading meeting on a monthly basis to
discuss unit operating parameters which are dynamically managed through the different
seasons, (4) tracking all deviations in unit performance and comparing the unit operating
targets to actual megawatt ("MW") generation output, and (5) tracking balance targets for
each hour to ensure reliability of the system to each operating hour as well as overall
flexibility of the system from hour to hour. APS follows a continuous improvement
philosophy for implementing any changes to its system dispatch model in the following
categories: improving natural gas forecasting and gas management accuracy, improving
the accuracy of load forecasting, adding automation to improve operational efficiency
and reduce human performance mistakes, and improving interactions with external
markets. We find that these APS modeling review and dispatching procedures have been
reasonable during the audit period.

16. We compared APS's off-system sales during the review period to the relevant pages for
Sales for Resale from its 2019 and 2020 FERC Fonn 1 filings as well as to a confidential
attachment showing its off-system sales for January 2021. The amounts for off-system
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sales in the Company's 2019 and 2020 FERC Fonn I filings did not tie directly to the
revenue from system excess sales reflected in the Company's confidential PSA
workpapers because FERC Fonn 1 Sales for Resale includes all charges appropriately
charged to FERC Account 447, but the PSA POA only allows for the revenue recorded
from sales made to non-native load customers for the purpose of optimizing the APS
system, using APS-owned or contracted generation and purchased power. In addition,
other power and gas system sales recorded in FERC Account 456 are included in the PSA
monthly filings as Revenue from System Excess Sales and are not reported in FERC
Form 1 Sales for Resale. We reviewed the APS provided reconciliations of the off-
system sales listed in the 2019 and 2020 FERC Form 1 filings and confidential
attachment ExcelAPS2lFA00085 (for January 2021) to the monthly amounts for
Revenue from System Excess Sales from the confidential monthly PSA workpapers. No
exceptions were noted.

17. We reviewed the types of off-system sales (e.g., contractual off-system sales, short-term,
day ahead, etc.) that are reflected in the PSA filings for each month of the review period,
including: daily, hourly, intrahour, and long-term, all of which total the system excess
revenues by market. Combining the total system excess revenues by market with the
other system excess revenues totaled the amounts included in APS's confidential monthly
PSA workpapers. No exceptions were noted.

18. We reviewed the margins that were realized on the off-system sales that are reflected in
the PSA filings for each month of the review period. The Revenue and Expense amounts
were broken out by FERC account. We tied these amounts back to the "Offsystem
Margins" tab in APS'smonthly confidential PSA workpapers and to the public PSA
filings. No exceptions were noted.

19. APS participates in the California Independent System Operator's ("CA1SO") ElM,
which is a real-time energy market in the western United States.

20. We reviewed APS's monthly ElM market purchases, ElM sales and ElM cost savings for
each month of the review period. The margins for ElM cost savings for system excess
sales totaled 3322.654 million for calendar 2019, 816.988 million for calendar 2020 and
$347,660 for January 2021. According to the Company's response to Staff data request
7.5, the ElM sales margins were calculated based on sales of energy (i.e., netting energy
revenue against allocated ElM transactions costs) and reflect the fuel and purchase power
revenue and expense accounts that are authorized to be recovered through the PSA. We
tied the monthly amounts that total the 2019, 2020, and January 2021 margins for ElM
cost savings for system excess sales noted above to APS's confidential monthly PSA
workpapers. No exceptions were noted.

21. According to a CAISO Benefits Study conducted in the first quarter of2021, APS had
ElM-related benefits totaling $54.48 million in 2019, $48.96 million in 2020 and $15.01
million through the first quarter of 202 l. These ElM benefits represent both incremental
off-system sales margins as well as reduced fuel costs due to the economic optimization
across the ElM footprint.

22. APS entered 2019 with three utility-scale storage projects with a combined capacity of 6
MW/12 MWh. One of APS's utility-scale energy storage projects, the McMicken energy
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storage battery facility, experienced a catastrophic equipment failure in April 2019. As a
result of this failure, APS took the other two utility-scale systems offline, both of which
remained inactive until January 2021. The incident at the McMicken facility prompted
investigations to determine the cause. In July 2020, the Company reported the findings
of its investigation to the Commission and is applying what it learned from the
investigation to integrate proper engineering as well as design and safety features towards
future energy storage sites. The Company did not incur battery storage costs or other
electric storage costs nor did APS purchase or install utility-scale battery storage during
the 2019, 2020 and January 2021 review period. Costs related to the McMicken energy
storage facility were removed from APS's cost of service in the APS rate case (Docket
No. E-01345A-19-0236).

23. Larkin selected three months in the review period for a detailed testing of fuel costs, by
reviewing copies of invoices and related payment documentation for fuel purchases
recorded in August 2019, August 2020 and January 2021. Larkin first examined each
invoice and compared the vendor name, invoice number and invoice date to the
accompanying voucher and supporting detail. The invoice detail broke out the purchases
by ship date, description, outbound ID number, number of transport units, quantity, unit
of measure, currency, price/unit of measure ("UOM") and amount. We then traced the
total of the amounts listed for Cholla and Four Comers from the supporting detail to the
invoices. No exceptions were noted.

24. Larkin tested coal delivery costs by obtaining and reviewing copies of freight cash
vouchers for two days of coal receipts in August 2019, August 2020 and January 2021 as
well as copies of the portions of the corresponding coal received reports, which the
Company provided for Cholla. As it relates to Four Corners and the Navajo Generating
Station, since both of those generating facilities are mine mouth power plants, there are
no freight vouchers. Upon reviewing the documentation for Cholla, Larkin verified the
freight costs reflected on the Burlington Northern Santa Fe ("BNSF") Railway freight
bills tied to the corresponding invoices. In addition, Larkin tied out the amounts reflected
on the invoices and freight bills to the APS check request documents. No exceptions
were noted.

25. Larkin reviewed the Company's procedures for coal sampling, including (1) the
frequency of coal sampling, (2) how the coal samples are identified, and (3) what control
is exercised over forwarding coal samples to the laboratory. As it relates to the
Colnpany's procedures for preparing monthly fuel analysis reports, for both Cholla and
Four Comets, Larkin reviewed the sampling, analysis and fuel reports, which are
provided to APS by an independently-operated Coal Sampling and Analysis Provider
("CSASP"), SGS Mineral Services, (SGS North America Inc.). Three separate reports
we reviewed, including: (l) APS Fuel & Purchased Power Summary Native Load and
Excess Sales Fuel Cost Details, (2) Energy Variance Explanations (GWH) and Fuel Cost
Variance Explanations, and (3) Fuel and Purchase Power Key Stories. Larkin reviewed
these reports, which are discussed in more detail in Chapter 4, and found them to be
thorough and comprehensive documentation relative to the Company's monthly coal
sampling and analysis procedures.
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26. There were no pending or approved retroactive escalations affecting fuel costs during the
review period.

27. Larkin conducted on-site plant visits to the Company's Cholla Power Plant on August 24,
2021 and the Four Corners Plant on August 25, 202 l. Pursuant to these on-site visits, we
observed the following at both power plants: (1) plant operations, (2) coal inventory at
the plants, (3) ash pond remediation to date, (4) interviewed plant personnel including the
plant manager at each plant. At Four Corners, Larkin and EVA were allowed into the
Navajo Transitional Energy Company ("NTEC") area to observe the testing lab and the
NTEC-operated train that transports coal from the mine to the plant unloading area. We
found both power plants and the mine unloading area at Four Corners to be well
managed. The coal stockpile layout at Four Comers is particularly helpful in delivering
coal with a consistent quality as APS can blend coal from different areas as it is feeding
the surge bins.

28. with regard to APS's procedures for taking physical inventories of coal, at Four Corners,
the Company does not maintain any coal stockpiles because the coal is stockpiled
adjacent to Pom Corners by NTEC. Physical inventories of coal stockpiling at the Cholla
plant are undertaken each spring and fall. A coal pile survey (using GPS drive-over) is
conducted (by a third party) to measure the size of the coal pile. Each fall, a drilled core
sample test of the coal pile is taken to analyze the density of the coal pile. If the GPS
survey results show a deviation of < > 5 percent from the Cholla coal pile inventory
volume, an adjustment is made to the APS coal pile book inventory. The last coal
inventory adjustment at Cholla was made in 2012. The lack of the need to make coal
inventory adjustments at Cholla indicates that APS's calculations for inventory and fuel
bums have been reasonably accurate.

29. The includable fuel costs in the PSA are recorded in the following FERC Accounts: ( l )
501 - Fuel (Steam), (2) 518 - Fuel (Nuclear) less independent spent fuel storage
installation ("ISFSI") regulatory amortization, and (3) 547 - Fuel (Other Production). In
the Company's confidential monthly PSA workpapers, APS breaks out fuel expense by
(1) gas generation, (2) gas generation under tolling agreements, (3) gas hedges and mark-
to-market expense, (4) oil generation, (5) coal generation, and (6) nuclear generation.
We reviewed the monthly confidential PSA workpapers electronically in Excel for the
categories of fuel costs noted above and tied the amounts back to APS fuel expense
reports contained within the confidential PSA workpapers. No exceptions were noted.

30. The Company retired the Navajo Units 1-3 during the fourth quarter of 2019 and the
monthly coal costs for Navajo decreased significantly beginning in November 2019.
Beginning in March 2020 and continuing through January 2021, the Company's fuel
expense reports included monthly costs for Navajo totaling $89,000, which reflects the
amortization of a previously paid settlement that was negotiated with Peabody Energy
("Peabody"), and which has been allocated to final reclamation costs for Navajo. Final
reclamation costs are recovered through the PSA with the amortization of these costs
scheduled to be completed in April 2026.

3 l. We were unable to directly tie the total year-end fuel costs reflected in the monthly
confidential PSA workpapers to APSis FERC Form l filings. Specifically, for 2019
there was a $17,576,986 difference between the monthly confidential PSA workpapers
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and the 2019 FERC Form 1. For 2020, there was a ($56,206,618) difference between the
PSA workpapers and the 2020 FERC Form 1. APS provided a reconciliation of the
Colnpany's overall 2019 and 2020 fuel costs from the confidential monthly PSA
workpapers to the respective 2019 and 2020 FERC Fonn 1 filings. The variances
between fuel expense in the 2019 and 2020 PSA workpapers and 2019 and 2020 FERC
Form I filings is attributed to the deferred mark-to-market exclusions. As part of its
reconciliation, the Company provided screenshots from its general ledger from which we
verified the reconciliation amounts to the monthly mark-to-market exclusions. No
exceptions were noted.

32. For January 2021 , we tied the fuel costs from the Company's PSA workpapers to the
monthly fuel expense reports. No exceptions were noted.

33. Pursuant to the previous finding and the Company's explanations and reconciliations,
coupled with tying amounts to the fuel expense reports and FERC Form 1 filings, we
conclude that APS'sfuel costs were generally accurately stated for the review period.

34. The Company's confidential monthly PSA workpapers break out purchased power costs
by Long-Term Purchased Power Expense, Market Purchased Power Expense and Other
Purchased Power Expense. We reviewed the monthly confidential PSA workpapers
electronically in Excel for the three categories of purchased power costs and tied the
amounts back to two tabs titled "Level 3" and "Level 3 Tie Out", which represents APS's
general ledger. No exceptions were noted.

35. We were unable to directly tie the total year-end purchased power costs reflected in the
monthly confidential PSA workpapers to APS's FERC Form 1 filings. Specifically, for
2019 there was a $22,633,423 difference between the monthly confidential PSA
workpapers and the 2019 FERC Form 1. For 2020, there was a $102,066,640 difference
between the PSA workpapers and the 2020 FERC Form 1. APS provided a reconciliation
of the Company's overall 2019 and 2020 purchased power costs from the confidential
monthly PSA workpapers to the respective 2019 and 2020 FERC Form 1 filings. The
variances between purchased power expense in the 2019 and 2020 PSA workpapers and
2019 and 2020 FERC Fonn 1 filings were attributed to (1) monthly broker fees booked to
FERC Account 557.1, and (2) monthly PSA deferral expense booked to FERC Account
555.7. We tied the broker fees and PSA defenal expense to APS's general ledger. No
exceptions were noted.

36. For January 2021, we tied the purchased power costs to the general ledger detail reflected
on the Level 3 and Level 3 Tie Out tabs. No exceptions were noted.

37. with the Company's explanations and reconciliations shown above coupled with tying
amounts to the general ledger and FERC Form 1 filings, we conclude that APS's
purchased power costs are generally accurately stated.

38. During the review period, there were no customer outages caused by a lack of power
supply nor did any coal supply interruptions occur during the review period.

39. As it relates to planned maintenance or overhead outages as well as unplanned outages at
any of the Company's coal-fueled generating plants, APS uses a model to forecast the
probable number of unplanned outages that are likely to occur in order to manage coal
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inventory levels. For planned maintenance or overhead outages, APS forecasts
maintenance outages to occur in planning models that are used to manage coal inventory
levels. Specifically, any deviations to the planned inventory levels are managed through
annual coal nominations governed by the coal supply agreements. Four Corners is a
mine mouth operation where APS does not take possession of coal inventory until it is
ready to use the coal for generation. Four Corners coal inventory levels are managed by
the NTEC mine operator and coal supplier to a contractual level. Cholla uses annual
nominations to manage inventory forecast deviations. APS was not involved in the
management of coal inventory for the Navajo Generating Station, which was operated by
SRP.

40. As it relates to unplanned outages during the review period, APS provided an "Event
Repolt", which listed the unscheduled outages that occurred during the period January
2019 through January 2021 at the following generating units: Cholla, Four Corners, Palo
Verde, Redhawk, West Phoenix, Ocotillo, Saguaro, Sundance and Yucca. Included in the
Event Report were two columns titled "Cause Code" and "Cause Code Name." A
separate tab on the Event Report is titled "Cause Code Descriptions" and includes a
comprehensive listing of the Cause Codes. On a test basis, we compared the Cause
Codes and Cause Code Names from the Case Code Descriptions tab to what is reflected
on individual line items on the Event Report and noted no exceptions.

41. The Company provided the root cause analysis of its unplanned outages in documents
titled (1) 2019 Summer Event Summary, (2) 2020 Summer Event Summary, and (3)
2020-2021 Winter Event Summary. These voluminous documents listed the same
unplanned outages that are included on the aforementioned Event Report and included
the corrective actions taken by APS and lessons learned from the unplanned outages.

42. The Company takes the following steps to minimize the impacts of unplanned outages :
(1) reserves are held on a 24x7 basis to account for unscheduled events as applicable such
as, intrahour flexibility, operating reserves and regulation, (2) communication between
plants and dispatch is maintained on a 24x7 basis to ensure coordination, (3) APS plans
and optimizes routine maintenance to ensure assets are maintained, and (4) APS manages
generating unit wear, including starts and risk.

43. In its efforts to secure replacement power for unplanned outages, APS purchased
replacement power from the market through Day Ahead or Real-Time availability as
applicable.

44. The costs associated with the unplanned outages included in the PSA are reflected on the
"Outage Cost" tab of the Company's monthly confidential PSA filings and are broken out
by generating facility. The unplanned outage costs are shown as gross replacement cost
less avoided costs resulting in actual net replacement cost.

45.

Q
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46. In terms of hours, the unplanned outages at Cholla Units 1 and 3 during 2019 totaled
471 .46 hours. The unplanned outages at Cholla Units 1 and 3 during 2020 and January
2021 totaled 363.37 hours.

47.

48. In terms of hours, the unplanned outages at Four Corners Units 4 and 5 during 2019
totaled 1, I57.60 hours, with Unit 4 being out of service for unplanned outages by 209.42
hours, and Unit 5 by 947.78 hours. The unplanned outages at Four Corners Units 4 and 5
during 2020 and January 2021 totaled 1,909.44 hours, with Unit 4 being out of service for
unplanned outages by 1,121.66 hours, and Unit 5 by 787.78 hours.

49. The Equivalent Forced Outage Factors ("EFOFs") for Four Corners Unit 4 for 2019 and
2020 were 2.4 percent and 12.8 percent, respectively. The EFOFs for Four Corners Unit
5 for 2019 and 2020 were 10.8 percent and 8.1 percent, respectively. According to the
Generating Availability Data System ("GADS") database, the industry benchmark
EFOFs for 2019 and 2020 were 6.6 percent and 11.7 percent, respectively, so Four
Corners Units 4 and 5 EFOFs in 2019 and 2020 were generally in line with industry
experience.

50. The amount of outage costs included in the PSA consists of the Actual Net Replacement
Cost, offset by the Normalized Net Replacement Cost. The difference between these
amounts (i.e., actual greater/(less) than Normalized Net Replacement Cost) is multiplied
by a retail allocation factor, which is calculated from the Company's public PSA filings
on Schedule 3 whereby PSA retail energy sales are divided by total native load energy
sales. We reviewed the Company's confidential PSA workpapers, which has these
calculations for each month of the review period on the tab titled "Outage Costs." No
exceptions were noted.

5 l. The Palo Verde nuclear plant had only three unplanned outages during the review period.
Specifically, there were two unplanned outages at Palo Verde in 2019 (Unit 2 in August
and Unit 3 in November) and one unplanned outage at Unit 2 in March 2020. The net
replacement costs for the two unplanned outages in 2019 were $386,000 and $38,000,
respectively, while the actual net replacement cost for the March 2020 unplanned outage
was $322,000. The fact that there were only three unplanned outages during the review
period indicates that the Palo Verde units are well maintained and operated effectively as
intended during the review period.

52. We reviewed the unplanned outages associated with APS's gas/oil fired, combined cycle
("CC") and combustion turbine ("CT") generating units during the review period. with
the exception of August 2019, we noted a number of instances during the review period
in which certain generating facilities encountered unplanned outages that lasted a month
or longer (e.g., for 30 days or 720 hours and/or 31 days or 744 hours). These extended
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unplanned outages occurred at the various combustion turbine, combined cycle and gas-
fired units at the Ocotillo, Redhawk, Saguaro, West Phoenix and Yucca generating
facilities.

53. The EFOF benchmark in 2019 for combined cycle units from the GADS database was
4.68 percent, which is generally in line with the EFOFs for West Phoenix CC2 and CC3
which were 2.73 percent and 4.75 percent, respectively. However, the 2019 EFOFs for
West Phoenix CCI and CC4 were well above the industry benchmark at 21.13 percent
and 39.85 percent, respectively. The unplanned outages for West Phoenix CC4 relate to
the tripped steamer which caused this generating unit to be out of service for nearly five
months (see Findings 56-58 below).

54. In 2020 there was only one unplanned outage at West Phoenix CC4, which occurred in
May and lasted 221.08 hours resulting in a EFOF of2.52 percent (221 .08 / 8,760), which
is below the 2020 industry benchmark for combined cycle units of 4.84 percent (per
GADS).

55. For unplanned outages at combined cycle units, replacement power costs (if any) are
reflected in the confidential PSA workpapers. The Company does not calculate
replacement power costs for combustion turbines since the power that would have
otherwise been generated from CT units is assumed to be replaced with power from
another APS-owned CT generator at similar cost.

56. West Phoenix CC4 encountered an unplanned outage that lasted from January l, 2019
through May 26, 2019, or nearly give months (approximately 3,491 hours). According to
the Event Report provided in response to Staff data request 1.44, the five-month long
unplanned outage at West Phoenix CC4 was due to a "vibration of the turbine generator
unit that cannot be attributed to a specific cause such as bearings or blades." In addition,
the Event Report further described the outage being related to a "steamer tripped offline"
and that the unit needed to be off for troubleshooting.

57. with regard to why it took five months to repair the tripped steamer at West Phoenix
CC4, this was a major unplanned outage that had a longer duration than a typical
reliability maintenance outage, which was primarily due to the Company needing to
refurbish the rotor and to replace the L0 turbine blades. Refurbishing the rotor was
scheduled to be complete in eight weeks but because the turbine blades needed to be
manufactured off-site, the outage duration was extended.

58.

_
59. The capitalized and O&M expense for repairing the equipment at West Phoenix CC4 was

approximately $5.5 million. However, none of these costs were flowed through the PSA.

60. There was no clear upward or downward trend in the capacity factors or Equivalent
Availability Factors ("EAFs") for Cholla and Four Coniers in 2019 or 2020, or for
Navajo in 2019 as the capacity factors and EAFs fluctuated not only over the last ten
years (i.e., 2010 through 2020), but also during the review period. We compared the
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2019 and 2020 capacity factors for Cholla, Four Comers and Navajo to the benchmarks
compiled by the U.S. Department of Energy ("DOE") for 2019 and 2020. Other than
Cholla Unit 1 in 2019, which had a net capacity factor of 28.7 percent, the capacity
factors for Cholla and Four Comers in 2019 and 2020 (and 2019 only for Navajo) were in
line with, or above the DOE benchmarks for 2019 and 2020. We performed a similar
analysis with regard to APS's sources of generation other than coal (i.e., nuclear natural
gas, renewables) and noted that the capacity factors of these generating units were
generally in line with the DOE benchmarks for 2019 and 2020.

61. Despite the noted fluctuations in capacity factors and EAFs discussed in the previous
finding, there were no customer outages attributable to a lack of power supply during the
review period, nor did APS experience any disruptions in its coal supply during the
review period.

62. with regard to the electronic (i.e., Excel) versions of the PSA filings and related
confidential PSA workpapers, we found that tying certain amounts among the tabs within
the monthly filings (public and confidential) and/or tying amounts from the confidential
PSA workpapers to the public PSA filings was challenging due to the Company hard
coding data versus using Excel's formula function (see Audit Recommendations).

63. Upon reviewing the confidential monthly PSA workpapers, for most of the review period,
Larkin tied out the amounts reflected on the PSA Cost Detail tab in the confidential PSA
workpapers to the public PSA filings. However, in some instances, we noted inconsistent
information between what was reflected on the PSA Cost Detail Tab in the confidential
PSA workpapers to what was reported on Schedule 3 from the public monthly PSA
filings. APS conceded in discovery that these were input errors. While these input errors
did not have a material impact on the PSA rate, in our view, APS should strive to be more
diligent when compiling its PSA filings and work papers to avoid these types of errors
(see Audit Recommendations).

64. APS has an established hedging program for its gas purchases, the primary purpose of
which is to reduce the impact of natural gas pricing volatility. APS's gas price hedging
program involves obtaining hedges for future gas price volatility for up to five years into
the future. Beginning in 2020, APS temporarily suspended its hedging activities for
future years 4 and 5 of its hedging program due to economic uncertainties and
consideration of clean energy standards across the Western Region. As noted in Chapter
3 of our report, the Company's decision to suspend its hedging activities for years 4 and 5
was reasonable. Years 4 and 5 of APS's 2020 hedging program are calendar years 2024
and 2025, so the temporary suspension of hedging activity did not impact hedging costs
during the review period.

65. The Company provided a document titled "Process: Commodity Hedge Compliance
Process", which is APS's policies and procedures related to hedging. Upon reviewing
this document, we find that APS's procedures for its hedging activities are reasonable.

66. The hedging processes discussed in the Commodity Hedge Compliance Process
document were not incorporated into the monthly PSA filings during the review period.
Specifically, while the Hedge Compliance Process helps to moderate the risks of gas
price volatility and poses limitations on and provides guidance for hedging activities,
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there is not a direct reconciliation to the monthly PSA filings. The PSA filings reflect the
costs of the hedging transactions that are measured by the Hedge Compliance Process.

67. with regard to the hedging activities reflected in the PSA workpapers, we noted that
APS's confidential Excel PSA workpapers included a tab titled "Gas Costs", which is a
schedule called Actual Natural Gas Fuel Costs. This schedule breaks out APS's
individual hedging activities by (l) long-term purchases (one month or longer), (2) short-
term purchases (spot market and less than one month), (3) short-term sales (spot market
and less than one month), and (4) prior period adjustments. We tied the monthly amounts
back to the Company's monthly fuel expense reports that are prepared by APS's
Generation Accounting and to APS's confidential PSA workpapers. Other than a couple
of immaterial differences, no exceptions were noted.

68. During a Microsoft Teams meeting on October 29, 2021, the Company stated that costs
associated with hedge liquidations (discussed in the previous finding) are included in the
PSA. We verified this by tracing the hedge liquidations amounts from APS's monthly
confidential PSA workpapers to the public PSA filings. No exceptions were noted.

69. APS records fossil chemical (and water) costs in FERC Accounts 502 and 549, including
lime, sulfur and ammonia, which corresponds to Section 9 (Allowable Costs) in the PSA
POA. APS provided a breakout of lime, sulfur and ammonia costs included in the public
monthly PSA filings during the review period. The Company included labor costs in the
breakout of chemical costs related to Four Comers because the chemicals and reagents
are volatile and cannot be transported safely in useable form and must therefore be
processed on site by APS employees.

70. We tied the chemical costs, which related to Cholla and Four Corners, to Schedule 3
(PSA Year Forward Component Tracking Account) of the public monthly PSA filings for
each month of the review period. No exceptions were noted.

71. The Company maintains an inventory of California Carbon Allowances ("CCA") to
fulfill obligations within California requirements. APS provided documentation related
to the accounting detail associated with costs and revenues, purchases and sales of
emission allowances, and monthly emission allowance inventory. For 2019, the
Company's total CCA inventory was 277,000 CON emission allowances at a total value of
$4,522,190. The majority of the 2019 monthly emission allowances were open and
subsequent to the delivery dates, the open quantity of 2019 emission allowances totaled
265,437 at a cost of $4,361,539 We tied the monthly emission allowance valuations to
the Company's general ledger detail. No exceptions were noted.

72. For 2020, the Company's CCA total inventory was 380,000 CO2 emission allowances at
a total value of $6,306,020 All of the 2020 monthly emission allowances were open and
subsequent to the delivery dates, the open quantity of2020 emission allowances totaled
372,207 CCAs at a cost of$6,l73,305. We tied the monthly emission allowance
valuations to the Colnpany's general ledger detail. No exceptions were noted. There was
no CCA emission allowance activity in January 202 l .

73. The Company did not sell any emission allowances during the 2019, 2020 and January
2021 review period, which we verified upon reviewing Schedules 2 and 3 from APS's
public PSA filings. No exceptions were noted.
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74. There were no external audits conducted during the review period related to fuel and
power purchases, fuel transportation, emission allowances, replacement power, fuel
inventory, plant operations and fuel and purchased power.

75. We reviewed nine internal audit reports all of which were related to plant operations and
were conducted at various points during 2019 and 2020 (there were no internal audits
listed for January 202 l ). For each of the nine internal audit reports we reviewed,
PinnacleWest's Audit Service Department concluded that the control deficiencies it
identified were appropriately mitigated by the action plans developed and implemented
by APS management.

76. APS has not conducted an internal audit of the processes and calculations associated with
any of its PSA filings during calendar years 2019 and 2020 and January 202 I. The
Company considers the process of completing the PSA filings to be generally considered
a low inherent risk, in part because there are Sarbanes-Oxley ("SOX") controls in place
for fuel calculations and the preparation of the PSA filing. APS tests those SOX controls
for design and operating effectiveness twice annually. These SOX controls are
performed in support of (1) the fuel and purchased power calculations, and (2) PSA
filings, and that such controls ensure the completeness, accuracy and validity of fuel and
purchase power transactions from inception through the regulatory and regulatory
reporting processes. For 2019 and 2020, the Company concluded that all the SOX
controls were operating effectively in each of the two testing periods. with regard to
SOX testing performed in January 2021 , such testing had not been performed during that
month as it was prior to the mid-year point in which the first of the two annual testing of
these controls was performed.

Audi t Recommendations

1. All future APS fuel and purchased power audits should include a prudence review of all
major fuel-related agreements including commodity and transportation.

2. All future APS fuel and purchased power audits should include a prudence review of all
power purchase agreements.

3. APS should investigate whether the pricing under the Cholla coal supply agreement can
be restructured in order to improve the consistency of the plant operations. APS should
provide the results of this review to the Commission within six months.

4. APS should investigate whether the pricing under the Four Comers coal supply
agreement can be restructured in order to improve the consistency of the plant operations.
APS should provide the results of this review to the Commission within six months.

5. The APS Hedge Program should be reviewed to determine what if any changes should be
made to address price uncertainty with regard to natural gas price volatility.

6. We recommend that APS periodically update its operational and coal supply management
plans to assure that the remaining coal inventory at Cholla and Four Comers is used to
generate electricity to the fullest extent possible before each plant closes, so the
remaining coal inventory at those plants does not result in a significant stranded cost
upon plant closure. Currently, Cholla is scheduled to close in 2025 and APS is using a
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retirement date for Four Corners of 2031, although there are pressures from
environmental groups, and potentially from co-owners, that could result in an earlier date
for plant closure.

7. During the review period, unplanned outages at Four Corners resulted in APS (and the
co-owners) incurring costs for replacement power. We recommend that the Company
review plant operations and its plans for scheduled maintenance to avoid having
significant additional unplanned outages at the plant during periods when the plant's
capacity is needed to meet demand and/or when the cost of replacement power is high.

8. APS should include in a footnote in its PSA filings, the amounts of replacement costs
related to unplanned outages at nuclear, coal and combined cycle generating facilities,
and to also include a description regarding the type and reason(s) for each extended
unplanned outage.

9. With regard to the electronic (i.e., Excel) versions of APS's PSA filings and related
confidential PSA workpapers, we found that tying certain amounts among the tabs within
the monthly filings (public and confidential) and/or tying amounts from the confidential
PSA workpapers to the public PSA filings was challenging due to the Company hard
coding data versus using Excel's formula function. Therefore, we recommend that the
Company expand its use of Excel's formula function in the PSA related Excel files in
order for future auditors to be able to efficiently analyze APS's PSA filings and related
confidential workpapers in terms tracing amounts to supporting documentation and
calculations.

10. Although the input errors we noted in the Company's PSA filings did not have a material
impact on the PSA rates, we recommend that APS develop and/or enhance its existing
internal review procedures in order to avoid input errors when compiling the monthly
PSA filings and related confidential PSA workpapers.

l 1. We determined that the PSA was working as designed during the review period January
2019 through January 2021. Therefore, we recommend that the current structure of the
PSA be maintained, subject to being reviewed periodically in view of changing
conditions.

Pr ior  Fuel Audit  Recommenda tions and Implementa t ion

In accordance with Commission Decision No. 73183 dated May 24, 2012, a fuel and purchased
power audit of APS was conducted by the firm Schumaker & Company ("previous auditor").
The previous auditor's fuel audit report and accompanying direct testimony was filed with the
Commission on March 2 I , 2017 in Docket No. E-01345A-16-0123. Pursuant to its fuel audit of
APS, Schumaker developed the following recommendations, which are numbered in a manner
consistent with the Schumaker fuel audit report in that docket:

Recommenda t ion  I l-1: Perform a study to determine if changes can be made to the coal supply
chain to yield some plant efficiencies.4

4 This recommendation relates to the Cholla Plant.
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Recommendation 111-1

Recommendat ion III-2:

2Have internal or external auditors audit PSA filings, as they have yet to
address PSA filing procedures

Improve spreadsheet usage and associated references and cross
references on how used.

Recommendat ion III-3: Incorporate more detailed implementation steps, including sample
screen prints, in Monthly PSA Filings documentation, plus risk management documentation,
which should be reviewed and modified, as necessary, at least annually.

Recommendat ion III-4: Develop formal written documentation for supplemental fuel charges
and refunds.

In Decision 76295 dated August 18, 2017, the Commission required APS to implement the
foregoing recommendations from the prior fuel audit.5 However, the Company proposed
modifications to the recommendations which were agreed to by Staff. As a result of these
modifications, the recommendations were implemented within an 18-month timeframe, with
certain milestones met at six month and l2-month periods (see additional discussion below).

Larkin asked the Company whether and how it complied with and/or implemented each of the
recommendations listed above from the prior fuel audit. APS's response to Staff data request
4.3(b) stated that all five recommendations discussed above from the prior audit were
implemented by APS and were in place during the 2019, 2020 and January 2021 review period.
In its response to Staff data request 1.138, the Company stated it has complied with all of the
recommendations from the prior audit and provided several confidential attachments in support
of APS's contention. Specifically, the Company provided three letters that were previously
forwarded to Staff and which were referred to as Status Report on Fuel Audit Recommendations.
Each of these status report letters, which are dated February 20, 2018, August 17, 2018 and
February 19, 2019, addressed the prior audit recommendations as follows:

Status Report letter dated February 20, 2018: Recommendation II-l .
Status Report letter dated August 17, 2018: Recommendations 111-1, 111-3 and 111-4
Status Report letter dated February 19, 20]9: Recommendation 111-2

The Company's compliance with the prior fuel audit recommendations is discussed below.

Recommendation II-1:  Per for m a  study to deter mine if changes can be made to the coal
supply cha in to yield  some plant  efficiencies

For this recommendation, the Company provided a confidential attachment which was a study
prepared by RPMGlobal USA, 1nc.6 ("RPMGlobal") titled "Cholla Coal Plant Coal Supply
Chain Evaluation", which was dated August 23, 2017. This report was previously submitted to
Staff on February 20, 2018.

5 A sixth recommendation from the previous auditor report, which would have required APS to reconfigure its
systems to disallow transactions when a counterparty is overexposed was removed as discussed on page 29 of
Decision No. 76295. Sta ff agreed to this modification.
6 RpMGlobal is a consulting and advisory services firm which focuses on delivering mining productivity through
technology enablement and service offerings.
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We reviewed RPMGlobal's report on the Cholla Plant and noted that RPMGlobal made the
following findings as a result of its review of the coal supply chain and the operations at the
Cholla Plant:

. RPM did not identify any obvious inefficiencies in the system.

The system design and operation are reasonable. RPM did not observe any instances
where modifications to either the system layout or its operation would yield
significant savings.

Cholla's relatively short operating horizon largely precludes substantial capital
investment. According to media reports, APS will cease using coal at Cholla by the
end of 2025. In addition, PacifiCorp, the owner of Cholla Unit #4, indicated in its
most recent Integrated Resource Plan (RP) that its preferred generation portfolio
would include retirement of Unit #4 by the end of 2020. As a result, major
modifications to the coal handling system, which would generally require a longer
payback period, are not an option.

Both the Coal Sales Agreement (CSA) with Peabody Energy (Peabody) and the
transportation agreement with the BNSF Railway (BNSF) require pro-rata deliveries, i.e.,
shipments in roughly uniform monthly quantities. As discussed further in Section 5, this
requirement is typical in the industry, as it results in the most efficient use of mining and
transportation capital. RPM believes that modifications to the delivery schedules in the
Peabody and BNSF contracts would inevitably involve additional costs. The magnitude
of such cost increases is almost certainly moot, however, as, APS advises that the pro-
rata provisions of the CSA cannot be modified. Scheduling coal deliveries to follow
plant load, therefore, does not appear feasible.

Due to economic factors, including relatively less expensive gas-fired generation and the
availability of significant quantities of renewable power, Cholla, like many other coal-
fired plants, no longer operates as a base load plant, but instead operates on a seasonal
basis. Given the now-seasonal nature of Cholla coal use, the Cholla stack-out pile may
well be the most cost-efficient area for storage and reclaim of coal that cannot be burned
as it is delivered.

There are no conceivable circumstances under which the stack-out inventory could be
completely eliminated. In addition to serving as a storage and reclaim stockpile for
inevitable discrepancies behvveen coal receipts and burn and a buffer against major
disruptions as the coal source or in the transportation system, the stack-out pile is also
essential to blend coals of different qualities to ensure a relatively uniform quality feed to
the boilers. Therefore, APS would continue to incur many of the current costs associated
with maintaining this inventory even if some (as yet unidentified) changes in coal
deliveries or storage could minimize the volume of stack-out coal. Because some coal
will continue to be stored temporarily in the stack-out pile, maintenance equipment (such
as dozers and the water truck) and operating personnel will still be necessary.
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. Truck delivery is not feasible for both technical and economic reasons.

Even if they were feasible, alternative delivery methods such as truck delivery would not
appear to offer any substantial savings. Given the much higher freight rates associated
with truck deliveries compared to rail deliveries, overall coal transportation and handling
costs would likely increase substantially.

On page 5 of its report, RPMGlobal summarized its findings with regard to Cholla's coal supply
chain as follows:

RPM believes, therefore, that the current coal delivery system, including
contractually mandated pro-rata deliveries, transportation via the BNSF, and use
of the stack-out pile to accommodate variations between load and deliveries, is
the most efficient system available at Cholla. The short life expectancy of the
Cholla Plant and the resulting capital spending constraints preclude wholesale
redesign of this system.

Larkin Conclusion: Based on the foregoing, Larkin concludes that APS complied with
Recommendation 11-1 from the prior fuel audit.

Recommendat ion III-1:  Impr ove spr eadsheet  usage and associa ted r efer ences and cro ss
r efer ences on how used

For this recommendation, the Company provided confidential Attachment A which is titled
"Confidential PSA Documentation", which documents the worksheets included in the
confidential PSA filings and the process for updating those files. Specifically, for each
worksheet, there is (I) a brief description of the worksheet, a summary of how the data flows
through the worksheet, (3) a description of any internal or external checks, and (4) a list of the
sources for the data. The worksheets (i.e., tabs from the confidential PSA filings in Excel)
include the following: ( l) Summary Tab, (2) Energy Transactions Tab, (3) Off-System Margins
Tab, (4) Margin Explanations Tab, (5) Generation (2) Tab, (6) Gas Costs Tab, (7) Outage Costs
Tab, (8) Filing Forecast Tab, (9) Balance Graph Tab, (10) PSA Cost Detail Tab.

There are additional tabs included in APS's confidential PSA filing worksheets, which the
Company indicated are inputs that were created during the monthly billing process. APS's
monthly confidential PSA filings are discussed in further detail in Chapter 4 of this report.

Larkin Conclusion: Based on the foregoing, Larkin concludes that APS complied with
Recommendation III-l from the prior fuel audit.

Recommendat ion III-2:  Have exter na l or  inter na l auditor s audit  P SA filings, as they have
yet  to addr ess P SA filing pr ocedur es

For this recommendation, the Company provided a confidential attachment which was an
internal audit report prepared by PinnacleWest Capital Corporation8 ("PW") Internal Audit titled

1 The monthly Confidential PSA filings were provided, along with monthly non-confidential PSA filings in the
response to Staff data request 1.95 and are discussed in more detail in a later section of this report.
R PinnacleWest Capital Corporation is APS' parent company.
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"Fuel and Purchased Power Costs Audit # 2018-100l", which was dated October 17, 2018. This
report was previously submitted to Staff on February 19, 2019.

The stated objective of this internal audit was to evaluate the effectiveness of the Company's fuel
and purchased power procurement practices in order to ensure they were in line with
management's expectations, and to ensure adequate actions had been taken to address the control
gaps noted in the prior fuel audit report. In addition, the scope of this internal audit consisted of
the internal audit group testing the design and operating effectiveness of the controls related to
the Company's fuel and purchased power processes. Specifically, the internal audit group
reviewed APS's PSA transactions from the period January 1, 2017 through June 30, 2018 as well
as PSA filings submitted to the Commission from January l, 2018 through June 30, 2018.
Internal audit also reviewed actions taken by APS to address control gaps that were noted in the
prior audit.

The procedures performed by the internal audit group included (1) interviewing key Company
personnel responsible for administering the PSA process and PSA filings, (2) reviewing the
Company's fuel and purchased power processes and procedures for completeness and
effectiveness, (3) on a sample basis, verifying the PSA contract administration and billing
practices for accuracy and timeliness, (4) confirming that the PSA reports filed with the
Commission were complete, accurate, timely and adequately supported, and (5) reviewing the
Company's responses related to the control gaps noted in the prior fuel audit.

In the Executive Summary of the internal audit report, the PW internal audit group did not
identify any findings and concluded that APS had an overall rating of "Effective", which is
defined as "overall controls are designed and operating effectively with limited residual risk of
exposure to the Company."

Larkin Conclusion: Based on the foregoing, Larkin concludes that APS complied with
Recommendation 111-2 from the prior fuel audit.

Recommendat ion III-3:  Incor por a te mor e deta iled implementa t ion steps, including sample
scr een pr ints, in  M onthly P SA F ilings documenta t ion, p lus r isk management
documenta t ion, which should be r eviewed and modified, as necessar y, a t  least  annually

For the portion of this recommendation that relates to incorporating more detailed
implementation steps (including sample screen prints) in the monthly PSA tiling documentation,
the Status Report letter dated August 17, 2018 that APS provided to Staff stated that this is
addressed in confidential Attachment A with regard to Recommendation III.l (see discussion
above).

With regard to the portion of this recommendation that relates to risk management
documentation, the Company provided confidential Attachment C, which is titled "Updated
Energy Risk Management Process." Specifically, this document, which is dated March 2018 and
which APS deemed highly confidential, is APS's Energy Risk Management Process. In the
Overview section of this document, it states:

APS's regulated electricity business consists of traditional retail and wholesale
electricity related activities. In connection with the management of these
activities, APS enters into a variety of energy and energy related commodity
transactions to meet its energy requirements, including real-time, day-ahead and
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forward contracts for the sale or purchase of electricity and natural gas and the
acquisition of necessary electric transmission and natural gas pipeline capacity.
This APS Energy Risk Management Process Document (herein referenced as
"Guidelines") appl ies to  al l  APS Resource Management  energy and energy
related commodity transactions, including transactions involving physical
delivery as well as financial instruments, such as swaps, options, futures,
exchanges, or other similar contractual agreements, which may be used as a
means to manage financial risk associated with the Company's energy
requirements. (The Guidelines expressly do not govern (a) capital projects,
including the development, construction or acquisition of generation facilities, (b)
any non-APS transactions, or (c) any transactions not executed by APS Resource
Management). In order to help ensure that the energy risk management objectives
will be met, the Company has adopted these Guidelines. Unless otherwise stated
herein, any reference to Guidelines will be deemed to include all Attachments.

As noted above, the Company indicated on the Attachment C cover page that the Energy Risk
Management  Process document  was an updated version. We asked APS to  provide the date o f
the original version of this document. In its response to Staff data request 6.2, the Company
stated that the original Energy Risk Management Process document was created on September
27, 2005 in support of Trading Floor operations. With regard to the Company updating this
document in the context of Recommendation 111-3 from the prior audit, the Company stated that
the prior libel audit report recommended that the energy risk management documentation be
updated on an annual basis. In addition, while a regular review process was already in place
prior to Recommendation 111-3, such reviews were not performed annually. Pursuant to the prior
recommendation, the Company has performed an annual review of the energy risk management
documentation since 2018.9 According to the response to Sta ff data request 6.2, since
Recommendation 111-3 was issued in the prior fuel audit, the Company the Energy Risk
Management Process document was updated and approved by the Director of Enterprise Risk
Management in April 2018, April 2019 and January 2021.10 with regard to 2020, the Company
stated that a delay occurred in approving the 2020 update due to the Covid-19 pandemic.

Larkin Conclusion: Based on the foregoing, Larkin concludes that APS complied with
Recommendation 111-3 from the prior fuel audit.

Recommendat ion III-4:  Develop for mal wr it ten documenta t ion for  supplementa l fuel
c ha r ge s o r  r e funds

For this recommendation, the Company provided confidential Attachment B which is titled
"Supplemental Fuel Refund Documentation", and which is a Compliance Memo of
Understanding dated July 11, 20 l 8, the subject of which is Refunds Subject to PSA.

This memo provides background information related to an approved rate settlement dated May
16, 2012 in which a previous 90/10 PSA sharing mechanism was eliminated in favor of 100
percent recovery of costs and savings related to fuel and purchased power being recovered
through the PSA (per the PSA POA). In addition, the memo states that no material changes

9 See Staff data request 6.2.
10 The updated version of the Energy Risk Management Process from January 2021 was provided in Staff data
request 1.1.
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impacting the recovery of fuel and purchased power costs through the PSA were implemented
pursuant to an approved rate settlement in August 2017.

Under a section of the memo titled "Issue(s)", it states that in rare circumstances, APS may
receive a refund from suppliers for costs that have been deferred through the PSA and the issue
identified was how to record such refunds in order to properly allocate them between ratepayers
and shareholders. The memo includes the following solution to properly allocate any refunds for
costs deferred through the PSA:

In the event that APS is subject to a refund, the refunded amounts will be
recorded as an offset to the PSA expenses in the period in which the refund is
received. This will reduce the fuel and purchased power expense for that month.
If that refund relates to a period that was prior to the 100% deferral being
approved (prior to May 16, 2012), those amounts will be allocated proportionately
to the affected cost classes. Allocation methodology will be determined at the
time of refund based on the information available, and may include allocation
based on volume, dollars, units, etc. For refunded amounts that can be directly
attributable to amounts which were not recovered through the PSA, those amounts
will be recorded as pass-through to shareholders. Because these refunds are
infrequent in nature, documentation will be created at the time of the refund to
ensure that evidence exists as to the methodology used and the impact to the
ratepayers and shareholders.

Upon reviewing this memo, we sought clarification from APS in order to confirm this was the
Company's response to Recommendation 111-4 from the prior fuel audit. In its response to Staff
data request 4.3, the Company stated:

Yes. The Company has complied with this recommendation from the prior fuel
audit. Please see Attachment B as part of APS2lFA00004 provided in the
Company's response to Staff 1.138.

As previously noted, the passage above is from Attachment B (i.e., APS2 lFA00004) from the
response to Staff data request 1.138. In addition, in its response to Staff data request 4.4, APS
confirmed that Attachment B from the response to Staff data request 1.138 reflects the
Company's compliance and implementation of Recommendation 111-4 from the prior audit.

Larkin Conclusion: Based on the foregoing, Larkin concludes that APS complied with
Recommendation 111-4 from the prior fuel audit.

Audit Outline

The outline of the remainder of this report is as follows 1

- Section 2 APS Background

- Section 3 Fuel Procurement Audit

- Section 4 Financial Audit

Appendices

Appendix A - Photographs of the Cholla Plant from August 24, 2021 On-Site Visit
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Appendix B - Photographs of the Four Corners Plant from August 25, 2021 On-Site Visit
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2 APS BACKGROUND

Background on Arizona Public Service Company

APS is an Arizona utility providing electricity to more than 1.26 million customers in 11 of
Alizona's 15 counties. With its headquarters in Phoenix, APS is the largest wholly-owned
subsidiary of the publicly traded Pinnacle West Capital Corporation ("PWCC").

According to its 2020 Form 10-K filing, APS owns or leases 6,321 MW of regulated generation
capacity and has a mix of both long-tenn and short-term purchased power agreements for
additional capacity, including a variety of agreements for the purchase of renewable energy. The
generation portfolio as of the end of December 31, 2020 was as follows:

Exhibit 2-1
APS Power Plants

as

plant NameCategory
N my lear
Steam

Tyne
Base Load

Base Load

Base Lead

Principal
Owned' Fuel

29.1% Uranium
63.0% Coal

Coal

Palo Verde
Four Caners
Chdla 13

Combined Cyde Redwawk
West Phoenix

Gas
Gas

Load Following
Load Following

Combustion Turbines Ocotillo 37 Gas

Gas

a l

Gas

Gas

Gas

a n

Gas

Saguaro
Ooulas/Faiwiew

Sundance
Wet Phoenix
YCIG 1,23
Yucca 4
Yucca 5 6

Peaking

Peakirg

Peakirg

Peaking

Peakirg

Peaking

Peaking
P ¢3kII'

Solar Sdar
Solar
Sdar
Sdar
Sdar
Sdar
Sdar
Sdar
Sdar
Sdar

Sdar
Sdar

As Availer He
As Available
As Available
As Avalla be
As Availer He
As Availer He
As Available
As Availa He
As Avalla be
As Available

As Availa He
As Available

Cotta Center
Hyder I
Paloma
Chino valley
Gila Bend
Hyder ll
Foothills
Luke AFB
Desert Sur
Red Rock
ApSOwned DE

Other

ca paddy

(MW)
1145

970

_:ez
1357
1088

887

1,975
620
189

16
420

110
93

54
96

1598
17
16
17
19
32
14
35
10
10

40
31
4

245
6,321TOTAL

'1OO percent unless need

2-1



It should be noted that in 1986, APS entered into agreements with three separate Variable
Interest Entities ("VIE") in order to sell and lease back interests in Palo Verde 2. According to
the 2020 10-K filing, APS will retain the assets through 2023 under one lease and 2033 under the
other two leases. Ar the end of the lease period, APS will have the option to purchase the leased
assets at their fair market value, extend the leases for up to two years, or return the assets to the
lessors.

While all of APS service territory is within the state of Arizona, some transmission and
generation assets extend into Nevada and New Mexico. The Four Corners power plant, a key
plant for purposes of this audit, is located in New Mexico.

Exhibit 2-2
APS Service Territory
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APS currently has a diverse generation portfolio. As shown in the exhibit below, the largest
source of generation for APS in 2020 was gas at 28 percent. Nuclear followed at 23 percent.
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Exhibit  2-3
G e ne r a t ion by Fue l Type
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In January 2020, APS announced a Clean Energy Commitment which it describes as a "three-
pronged approach" aimed at ultimately eliminating carbon-emitting resources from its electric
generation resource portfolio. APS's clean energy goals consist of three parts:

A 2050 goal to provide 100 percent clean, carbon-free electricity,

A 2030 target of achieving a resource mix that is 65 percent clean energy with 45 percent
of the generation portfolio coming from renewable energy,

A commitment to end APS's use of coal-fired electricity generation by 203 l.'  I

R a t e s

APS's current rates became effective August 19, 2017, pursuant to Decision No. 76295, dated
August 18, 2017. The Decision approved the Settlement Agreement dated March 24, 2017.
Decision No. 76295 approved a total base rate increase of $362.58 million. This amount is
comprised of (1) a non-fuel base rate increase of $148.25 million, which includes providing for a
return on and of plant that is in service as of December 31, 2016 ("Post-Test Year Plant"), twelve
months beyond the test-year ending December 31, 2015, (2) a fuel base rate decrease of $53.63
million, and (3) the transfer from adjustor mechanisms of $267.95 million to base rates. This
resulted in a net base rate increase of $94.624 million.

Pursuant to Commission Decision No. 77270, on October 31, 2019, APS filed a general rate case
application (Docket No. E-01345A-19-0236) using adjusted test year sales and expenses for the
Company's jurisdictional electric operations for the twelve months ended on June 30, 2019. On
November 9, 2021 , the Commission issued Decision No. 78317, which, among other things,
ordered APS to revise its tariffs by changing its on-peak Time-of-Use ("TOU") period from 4
p.m. to 7 p.m. In addition, the Commission's ordered that the rates and charges and terms and
conditions of service approved in Decision No. 78317 to become effective for all service
rendered on or after December l, 2021. As a result of an Open Meeting held on January 11-12,
2022, on January 31, 2022, pursuant to A.R.S. § 40-252, the Commission issued Decision No.

!! APS does not exclude that carbon capture technology could allow continued use of coal and other fossil fuels.
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78436, which was an Order revising certain portions of the TOU language contained in Decision
No. 78317.
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FUEL PROCUREMENT AUDIT3

The fuel supply arrangements for APS consist of long-term contracts for the coal plants, long-
term contracts for Palo Verde, and market purchases of natural gas. The natural gas purchases
are commercially hedged per a defined and approved risk management plan 2019 Coal
Procurement Performance.

Coal
APS operates two coal-fired power plants: Cholla and Four Comers. Plant information is
provided in the exhibit below:

Ex h ib i t  3-1
Cholla and Four Corners Coal-Fired Power Plant Specifications

Commiss ionedMWPlan t Ow ner sh ip

Reitrement
A c t u al . Expected

2025Cho Ha

2025

Four Corners

114

289

312

414

185

185

229

745

Un i t

1

2

3

4

1

2

3

4 2031

NA

2016

NA

2020

2013

2013

2013

NA

1962

1978

1980

1981

1963

1963

1964

1969

NA1970745 20315

APS

APS

APS

PacifiCorp

APS

APS

APS

APS63%

PNM - 13%

SRP-10%

TEP-7%

NTEC-7%

Ch o l la  Po wer  Plan t

Cholla was a four-unit station. APS owned Units 1-3. PacifiCorp owned Unit 4. APS operated
the plant. Unit 2 was retired in 2016. PacifiCorp retired Unit 4 at the end of2020.

The requirements of the Cholera Plant are supplied under a 15-year contract with COALSALES,
an affiliate of Peabody Energy signed in 2005 (the 2005 Agreement). The 2005 Agreement, was
amended in 2013 (2013 Amendment) and in 2017 (the 2017 Amendment). The key terms of the
base contract and the amendments are provided in Exhibit 3-2 below:
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Exhibit 3-2
Summary of Cholla Contract and Amendments

APS wkh respect to Units 1-3 and an Operating Agent on behalf of Padfitbrp with
respea to Unit 4 ('Buyer) and ooAl.sALes LLC ('Seller')

january 1. zoos though December 31. 2024
Lee Ranch orE Segundo mineswlth substitution rights

'it13,3»»%$ *Point of Delivery *"'8

The primary motivation for the 2013 Amendment was Seller's contractually allowed right to
reopen the price. While not specifically mentioned in the recitals to the 2017 Amendment, the
second amendment was a settlement of a dispute between the Buyers and Peabody. APS
described the situation in its 2016 I0-K filing.
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APSpurchases all 0f Cl1olla 's coal requirements from a coal supplier, an affiliate
0/"Peabody Energy Corporation, that mines all of the coal under long-term leases
of coal reserves with the federal and state governments and private
landholders. On April 13, 2016, Peabody Energy Corporation and certain
atyiliated enfifies./iled a petition for relief under chapter 11 of the Bankruptcy
Code in the United States Bankruptcy CourtjOr the Eastern Distriet of
Missouri. Under the Coal Supply Agreement, dated December 21, 2005, Peabody
supplied coal to APS and PacifiCorp (collecfivelv, the "Buyers ") for use at
Cholla. APS believes that the Coal Supply Agreement terminated automatically
on April 13, 2016 as a result of.Peabody's bankruptcy./'iling. The Buyersjiled a
motion requesting that the Bankruptcy Court enter an order determining that the
Buyers are authorized to enforce the termination provisions in the Coal Supply
Agreement.

On May 13, 2016, Peabody./iled a complaint against the Buyers in the bankruptcy
court in which Peabody alleged that the Buyers breached the Coal Supply
Agreement. On Januarv 27, 2017 the bankruptcy court approved a settlement
between the parties, and on February 6, 2017 the parties executed an amendment
fo the Coal Supply Agreement that allows./'Or continuation Qfthe agreement with
modified terms and conditions acceptable to the parties.

The 2017 Amendment was not reviewed in the prior audit. Therefore, the prudence of this
effective settlement was not addressed. APS indicated a Commission review is not automatically
required. The Audit Team's experience is that a material contract/amendment is reviewed in the
audit subsequent to its formation, particularly if it has a material impact on the cost of fuel to
ratepayers. The 2017 Amendment does appear to have significant financial implications
including the following:

for failure to purchase minimum tons inA payment due Seller from APS of
2016.

A substantial predetermined liquidation payment to Seller if Buyers elect to terminate the
supply obligations for one or more of the units.

due Seller for unshipped

-

_

_A substantial predetermined per ton payment
tons in each year remaining in the original contract.

The net effect of the 20]7 Amendment is a buy-down of the prior contract tonnages and an exit
ramp if one or more of the units were retired. The Audit Team has not concluded the 2017
Amendment to be imprudent. Payments being made pursuant to the 2017 Amendment after
January 2021 (end of the period audited) should be reviewed in future audits and a future rate
case.
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Coal is delivered to Cholla by rail. During the review period, all of the coal was purchased under
the contract with Peabody for coal from the El Segundo mine. As shown in the exhibit below,
the delivered price for both 2019 and 2020 was about $42.00 per ton or $2.29 per MMBtu:

Exhibit 3-3
Purchases by Cholla

REPORTED PURCHASES BY CHOLLA

v o MM

1.09
4321
43.61

4315

12.80
14.80

14.90

15.80

18.87

18 .40

18 .44

18 .31

18.24

2019
2019

2019

2019
2019
2019 16.20

7 1844

133.735
141788

193057

174295
117785
147575
163679

1.11
1.10

1.11

1.07
15.30

15.70

1 0

1 1

1 2 1.06
TOTAL

18 .40

18 .38

18.25

18.07
1 8 3 7

2019
2019
2019

1.073

40.49
40.49

4260

4271
44.90

40.97

41.61
41.02
4216
4256
4 2 5 2

41.75
43.15

18 .39

18 .36

1.152020 18 .40

7

15.30

14.90
15.10

15.70

15.40
16.30

1 8 . 7 1 3

149966

135.302
137.314

1.768.760

177656

158019

157772
156701

152333

138.249
163192

1.07

1 0

229.0
237.0

234.0

2 5 .0
222.0
221.0

231.0

3 3 .4
244.0

222.9

228.0
227.0
229.5

232.0

233.0

227.0
235.0

225.0

227.0
231.0

222.0

223.0
2 7 .0

2020
2020

1.14

41.77
4211

40.98
41.17

4213
4241

146692
152188

143975
153.340

1.838.669 1.102 0 2 0 TOTAL 41.93

230.0
229.0
2 8 .6

15.50
15.30

14.70

16.90
15.37

18.46

18.46
1056

18.44

1 a 0 s
1 a 3 4

The closure of Unit 4 at the end of 2020 will significantly reduce volumes to the plant. While
PacifiCorp's obligations under the Agreement are separate from APS's obligations, it is not clear
that APS costs are not affected by the closure of Unit 4. If the purchases in the first seven
months of 2021 are an indication, prices are up by about $3.00 per ton resulting in an increase
from $2.29 per MMBtu to $2.48 per MMBtu. 12 The higher prices could have an adverse effect
on plant operations.

Given the significant costs to APS for early termination of the Cholla contracts, it would
behoove APS and Peabody to consider alternative pricing in order to maximize usage of the
remaining units. Several strategies in play or being considered by others are seasonal pricing of
coal, linking the price of coal to the power price, and the establishment of fixed and variable

12 E1A 923 data for 2021 .

3-4



components of the coal price such that the plants would be dispatched based upon variable costs.
Increasing plant utilization would also serve to reduce O&M costs as well as wear and tear on
the units.l3

Four  Cor ner s Power  P lant

Four Corners was a five-unit station. APS owned Units 1-3, while Units 4-5 are jointly owned.
The ownership mix has changed over time. In 2013, APS acquired Southern California Edison's
48 percent ownership of Units 4 and 5, essentially replacing the capacity retired. In 20 16, APS
acquired El Paso Electric Company's ("El Paso") seven percent interest in Units 4 and 5. In
2018, the NTEC which owns the mine acquired El Paso's former seven percent share from APS.

APS has removed Units 1-3 from the site. As shown in the Google Earth view in the exhibit
below, only Units 4 and 5 remain:

Exhibit  3-4
Aeria l View of F our Corners
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Four Corners is supplied by a mine mouth operation that was originally developed by Utah
International for this plant. Utah International was acquired by General Electric in 1977. BHP
acquired what became known as New Mexico Coal in 1984. In 2001, BHP became a part of BHP
Billiton. In 2013, NTEC acquired the mine from BHP.

13 Recent Changes to U.S. Coal Plant Operations and Current Compensation Practices (naruc.or2)
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On December 13, 2013, Seller and the non-NTEC Buyers entered into the Four Corners 2016
Coal Supply Agreement (2016 Agreement). The coal contract that governs the current coal
supply is the Amended and Restated Foul Corners 2016 Coal Supply Agreement (the 2018
Agreement).

In late 2015, NTEC selected Bis ti Fuels, a subsidiary of North American Coal Company, to
operate the Navajo Mine. Bis ti Fuels assumed this role in 2017. NTEC asked and received a
provision that allowed it to assume direct mine management subject to the agreement of the Non-
NTEC buyers. NTEC assumed mine management in July 202 l .14

The basic commercial terms of the 2018 Agreement are summarized in Exhibit 3-5 below:

14 While not specifically disclosed by APS NTEC paid $10.3 million to NACCO to terminate its mine management
agreement. "This contract mining agreement was terminated effective September 30, 2021. As required under the
agreement, NTEC paid the Company a termination fee of $10.3 million." (NACCO Q3 10-Q Filling,
https://d18rnOp25nwr6d.cloudfront.net/C1K-0000789933/cf72aeab-ae10-49e2-a968-a2e4549ac9f0.pdf)
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Exhibit 3-5
Summary of Amended and Restated Four Corners 2016 Coal Supply Agreement Effective
as of July 1, 2018
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Neither the terms of the 2016 Agreement nor the 2018 Agreement were reviewed in the prior
audit. The Recitals to the 2018 Agreement includes a number of items such as a payment related
to a dispute that arose following the execution of the 2016 Agreement, that were not reviewed.

APS indicated it is in the process of modifying the 2018 Agreement in part to recognize two
significant upcoming changes. The first change is APS's announced plans to move to seasonal
operation of Unit 5 in 2023. Press reports suggest that this move was for environmental reasons
in that such a shift will reduce carbon emissions by 20-25 percent.!5 APS indicated that the
move was related to plant economics and should circumstances change, the seasonal operation
could be reconsidered. The second change is the sale of Public Service Company of New
Mexico's ("PNM") 13 percent share of the Four Comers to NTEC by no later than December 31,
2024.""I 7"8 APS believes that while the current structure of the 2018 Agreement may need to be
modestly adjusted, it is fundamentally acceptable in the manner in which the NTEC purchases
are handled. To be clear, NTEC coal purchases for NTEC's share of the Four Corners power
plant are not covered by that 2018 Agreement. The 2018 Agreement is only between the non-
NTEC buyers and NTEC. Clearly, the minimum tonnages for the non-NTEC Buyers need to be
reduced but there may be additional concerns as more Four Corners generation becomes market-
based and there is increased reliance on NTEC for financing final reclamation."

The average delivered price in both 2019 and 2020 was above $2.80 per MMBtu. As plant
personnel indicated, there has been a slight improvement in coal quality over the last two years
as reflected in the higher Btu content and lower ash content. The net effect has been a slightly
lower delivered price. The better quality coal presumably has been a benefit to plant operations
as well. Four Corners purchases of coal during 2019 and 2020 are summarized in Exhibit 3-6
below:

15 https://dailyenergyinsider.com/news/29516arizona-public-service-signs-agree1nentfor-seasonaloperations-at-
fourcomers-power-plant/#:~:text=Ncws-
,Arizona%20Public%20Service%20signs%20agreement%20flor%20seasonal%20operations%20at%20Four,in%20th
e%20fall%20ol%202023.
16 In December 2021, the New Mexico Public Service Commission denied PNM's request to sell its share of Four
Corners to NTEC. Multiple reasons were given for this denial including the utility's "failure to identify sufficient
generation resources to replace (Four Comers)" https://www.pnmresources.com/~/media/Files/P/PNM-
Resources/rates-andfilings/Four%20Corners%20Filing/order-denying-application.PDF
17 PNM appealed this decision.
is Also in December 2021, the New Mexico Public Service Commission denied Avangrid's acquisition ofPNM
Resources due to concerns over reliability risks and the potential for higher prices and slower development of
renewable resources.
19 Given the denial of PNM's sale of its share of Four Corners, the issues related to NTEC's increased ownership of
the Four Corners plant are no longer immediate unless PNM prevails in its appeal.
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Exhibit 3-6
Purchases by Four Corners

REPORTED PURCHMES BY FOUR CORNERS
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Source: EIA 923 Filings

As shown in the exhibit below, compared to other mine mouth power plants in the southwest, the
Four Corners delivered coal price is relatively high. The closest plant to Four Corners, PNM San
Juan plant, has delivered prices more than 20 percent lower than the prices to Four Comers.
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Exhibit 3-7
Summa ry of Delivered Coa l P rices

DELIVERED COAL pmcss TO MINE MOUTH

PIANTS IN THE SOUTHWEST (Cents/MMBtlJ )

M lne  M outh  P la nt s

267.7
281.3
276.6Bridger

na ugh t on

221.7

lzr r llzizu

- ze n
Source; EIA 923

This analysis is by no means dispositive. The Navajo mine (which supplies Four Corners) is
very different from the San Juan mine. Navajo is a large surface mine which has been in
operation for decades while the San Juan mine is an underground longwall mine which has only
been in operation since 2001. Further, when the active mining area at the Navajo mine moved
further away from the power plant, a rail line within the mine property was added to move the
coal from the active mining operations to the plant.

The question is whether NTEC could sufficiently reduce production costs in order to make the
Four Corners plant more competitive. with NTEC already an owner and potentially a more
significant owner, it would certainly behoove NTEC in addition to the other owners for the plant
to be as competitive as possible. On the other hand, NTEC benefits from the coal supply
agreement pricing. Regardless, the pricing structure in the coal supply agreement, regardless of
the existing contract, should be reconsidered.

As noted in the discussion on Cholla, there are a number of utilities considering alternative
pricing structures that help to support coal plant operations. For example, as APS is moving
towards seasonal operation at Four Coniers, a coal producer could also move to seasonal pricing,
i.e., have the pricing during the shoulder months at a lower level. To the extent this increases
plant utilization, it could serve to reduce fixed costs and improve plant efficiency, i.e., heat rate.

Four Corners' heat rate which reflects plant efficiency is the lowest (best) in each of the four
years. While there was no improvement in 2020 as a result of the better coal quality, Four
Corners operated at a lower capacity factor which also is a factor in heat rate. The historical
performance for the four plants is provided in Exhibit 3-8 below:
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Exhibit 3-8
Historical Performance o f Mine  Mouth Plants

2020Mine Mouth  Plants 2017

Four Corners

l im Bridger

Naughton

San Juan

10,243

10,973

11,013

11,545

10,028

10,483

10,882

10,948

Four Corners

Jim Bridger

Naughton

San Juan

48.896

62.596

84.396

80.096

56.1%

56.2%

78.7%

65.1%

2018 2019

Heat Rate (Btu /kwh)

9,259 9,636

10,512 10,568

10,958 10,939

11,312 11,280

Capacity Factor

56.196 66.196

58.996 60.596

89.696 85.1%

64.296 64.696

Source: EVA Database

The Four Corners plant does not maintain the plant inventory beyond what is in the surge bins.
Under the 2018 Agreement, the Seller is required to maintain a working inventory of 650,000
tons of pre-stripped coal and 100,000 tons in the piles near the plant. Delivery problems are
addressed through truck delivery when necessary. Less inventory can be maintained upon
agreement with the Operating Representatives.

The Audit Team visited the power plant and the mine unloading area and found it to be well
managed. The stockpile layout is particularly helpful in delivering coal with a consistent quality
as APS can blend coal from different areas as it is feeding the surge bins.

Natural Gas

Natural gas accounts for the largest source of APS generation. Purchases are reported for five
plants on Energy Information Administration ("EIA") Form 923. As shown in Exhibit 3-9
below, natural gas purchases increased significantly between 2018 and 2020. Purchases in 2021
are on pace to be below 2020 levels potentially due to higher natural gas prices.

Exhibit 3-9
Repor ted Natural Gas Purchases

2018 2021 Annualized2021 (1 Months)
25,774,244

24,287,444

r 50,061,688

23,066,056

13,875,786

36,941,842

3,745,821

2,343,094

2,251,433

8,340,348

45,282,190

39,541,810

23,787,062

63,328,872

6,421,407

4,016,733

3,859,599

14,291,739

77,626,511

2020

39,709,478

29,685,070

69,394,548

6,881,478

4,328,449

4,567,372

15,777,299

85,171847

3,848,320

5,002,543

8,850883

58,912,551

(MCF)

2019

32,759,930

24,718,142

57,478,072

5,985,277

3,126,645

4,418,380

13,530,302

71,008,374

Red Hawk

West Phoenix

Total cc

Ocotillo*

Sundance

Yucca

Total CTS

TOTAL

' Both CC 'sand CT's

Source: EIA 923

In recognition of volatility in natural gas pricing, APS has an established hedging program for its
gas purchases whose primary purpose is to reduce pricing volatility. As APS noted in its

3-11



response to Staff data request 7.6 (g), the "APS Hedge Program provides financial hedging of the
volatility in gas prices using approved trading instruments. Positions are generally transacted
using fixed for floating swaps with delivery in a specified future delivery month. As that delivery
month approaches, the financial positions settle at the index price associated with the location
and delivery month. After settlement of the financial hedging transaction, APS (purchases)
physical gas for the prompt month at current market prices that should reflect the index price
received for the financial hedge."

The hedging policy defines the quantity of energy to be hedged as follows:2°

The first forward four full calendar quarters will be hedged at 85 percent of the forecasted
energy need, with a plus or minus 5 percent tolerance band at all times.

The subsequent four calendar quarters will be hedged at 55 percent of the forecasted
energy need, with a plus or minus 5 percent tolerance band at all times.

For year three, the initial hedge transacted will be for the third quarter only and will be
purchased to meet the requirement of 45 percent of the annual forecasted energy need,
with a plus or minus 2 percent tolerance band.

For year four, only annual strips will be purchased to satisfy the target of 30 percent of
the annual forecasted energy need, with a plus or minus 2 percent tolerance band.

For year five, only annual stiips will be purchased to satisfy the target of 15 percent of
the annual forecasted energy need, with a plus or minus 2 percent tolerance band.

This type of hedging program is consistent with the hedging programs of other utilities.

In 2020, APS elected to temporarily suspend its hedging for years 4 and 5 "given the economic
uncertainties and considerations of clean energy standards across the Western Region."2l This
was a reasonable decision for the reasons APS indicated.

That being said, there are reasons for increased natural gas price volatility in the future. As such,
the Audit Team recommends that the components of the APS Hedge Program be reviewed
periodically, but no less than every two years, to determine what if any changes should be made
to address price uncertainty.

Prices paid for gas are tied to the commodity price for natural gas. As shown in Exhibit 3-10
below, natural gas prices at the relevant hubs in 2019 and 2020 displayed some volatility but
with the exception of February 2019 were consistently below $4 per MMBtu.

20 See the response to Staff data request 5.3.
21 See the response to Staff data request l.l l.
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Exhibit 3-10
Natural Gas Purchases in 2019 and 2020

Natural Gas Prkes in 2019 and 2020 ($/MMBtu1
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This changed in 2021 as shown in Exhibit 3-1 l below. Natural gas prices in February 2021
increased above $20 per MMBtu and have been at above three-year high since mid-year.

Exhibit 3-11
Natural Gas Purchases from 2019 through 2021

Natural Gas Prices, 2019-2021 (S/MMBtu)
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APS attributes the spike in 2021 natural gas prices to several factors, including:

The February freeze in the southwest which resulted in regional supply cuts.

Supply reductions in August/September related to Hun'icane Uri.

Hotter regional temperatures.

Pipeline constraints including a mid-August L2020 pipeline exposure which reduced
availability ofEl Paso South Mainline gas.

Reduced regional storage levels.

Reduced production of associated gas as a result of low oil production.
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To this list, the Audit Team would add that the drought in the southwest, which reduced hydro
availability and resulted in significantly higher global Liquefied Natural Gas ("LNG") prices,
which diverted natural gas supply into this market.

As shown in Exhibit 3-12 below, the spike in natural gas prices in 2021 has resulted in about a
250 percent increase year-over-year in the reported delivered natural gas prices to the EIA on
Form 923.

Exhibit  3-12
2021 Spike in Reported Na tura l Ga s P rices

Reported Na tura l Ga s P r ices (Cents/MMBtu )
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APS notes the costs it reports to EIA are the "commodity plus pipeline costs" which includes the
commodity costs plus variable pipeline costs including usage taxes, pipeline transport costs,
shrinkage charges and other daily usage fees." APS noted "the pipeline costs are allocated to the
natural gas plants based on monthly MMBTU bums."

The Audit Team attempted to benchmark natural gas prices paid by APS with other gas-fired
plants in the southwest. APS determined that the reporting of natural gas procurement costs
varies among utilities thereby making this comparison not particularly meaningful.

Nuclear

APS operates the 1, 146 MW Palo Verde nuclear plant with three units, two of which started
operations in 1986. The third unit started in 1988. Palo Verde's owners include APS (29.1
percent), SRP (17.5 percent), El Paso (15.8 percent), Southern California Edison (15.8
percent), PNM Resources (10.2 percent), Southern California Public Power Authority (5.9
percent), and Los Angeles Department of Water and Power (5.7 percent). An aerial view of Palo
Verde is shown in the exhibit below.
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Exhibit 3-13
Aerial View of Palo Verde
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The Palo Verde owners are shown in Exhibit 3-14 below. Six owners account for approximately
99 percent of the plant.
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Exhib it 3-14
Summary of Palo Verde's Ownership

Owner Ultimate Parent
Operating Capacity

Ownership

29.10%

174996

15.80%

15.80%

10.20%

9.66%

0.38%

0.32%

0.29%

0.26%

0.26%

0.26%

0.06%

0.06%

0.06%

Pinnacle west Capital Corp.

Salt River Project Agricultura

JpMorgan Chase & Co.

Edison International

PNM Resources Inc.

Los Angeles Dept Water & Power

imperial irrigation District

Riverside City of

Vernon City of

Pasadena city of

Glendale City of

Burbank (CA)

Colton City of

Azusa CA

Ban fin CA

Arizona Public Service Co.

Salt River Project Agricultura

El Paso Electric Co.

Southern California Edison Co.

Public Service Co. of NM

Los Angeles Dept Water & Powe

Imperial Irrigation District

Riverside City of

Vernon city of

Pasadena city of

Glendale city of

Burbank icAi

Colton City of

Azusa CA

Ban fin CA

The reported fuel costs for Palo Verde have been somewhat volatile over the last decade as
shown in Exhib i t  3 -15  be low:

Exhibit 3-15
Palo Verde Repor ted Fuel Costs

Palo  Ver d e Rep o r ted  Fu el  Co s ts  (S/M WH)

$12

$10

$8
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sz lllllllllll
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2010 zou zolz 2013 z01s N16 N17 20182'J;1

APS explained that nuclear fueling is a complicated enterprise. From an accounting perspective,
the full nuclear assembly includes costs related to the uranium, conversion, enrichment,
fabrication, Arizona use tax, and engineering. In response to DR-4. 1 , the Company explained
that these costs are typically incurred over a two-year period and then amortized upon insertion
of the assembly over the two or three 18-month cycles. Further, only a portion of the fuel
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assembles are replaced during each refueling. The Company believes that the reported nuclear
fuel costs in any year reflect costs incurred over a 6.5-year period." This is further complicated
by the use of average unit cost accounting which further del inks the annual reported costs to the
cost performance in any given year.

In the same DR response, APS provided color as to the volatility in the reported Palo Verde fuel
costs. APS noted uranium prices increased significantly in the 2006-2008 period due to the
entrance of financial institutions and traders entering the market. Uranium prices peaked around
$95 per pound before falling significantly. In mid-2010, uranium prices hit a new low around
$56 per pound before climbing through $69 per pound. The magnitude 9.0 Fukushima
earthquake in March 201 l and the attendant nuclear moratorium in Japan increased uranium
availability as some existing inventory was released. The net result was a steady decline in
uranium prices which bottomed out in the $27-328 per pound through most of20l7 until 2019.
The EIA, which reported average prices of uranium, shown in Exhibit 3-16 below, did not track
these numbers exactly but they corroborate the represented trends :

Exhibit 3-16
Average Uranium Prices

Figure S2. weighams-.vaage price of allniumpurchued by o-an and opeuhn ofU.$. 4:ivWal\ nuclear power
reactor; 1996-2020
aauncfuuwvthtX Ill.WIN!
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sa»..¢¢¢us Ifauurnnn-onnv irsluan uuuunnanawmunan nesna: am lann suam l.r1lu.lhl\¢en9
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Source: https://www.eia.qov/uranium/marketinq/,Table Slb

APS also noted that the unit costs ($/MWH) in any year reflect capacity factor.

As shown in the exhibit below, in the last three years, Palo Verde ranks 18 highest out of the 26
regulated nuclear plants :

22 See the response to Staff data request 4. 1 .
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Exhibit 3-17
Average Nuclear Fuel Costs - 2018 through 2020

Av erage 2018-2020 Fuel Costs ($/kwh )
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APS offered interesting insights as to why this might be the case. APS noted that since Diablo
Canyon is slated for decommissioning, fuel purchase costs may be lower due to the unwinding of
commitments. APS also noted that a number of the units are part of multi-unit fleets (namely
Energy includes Waterford 3, River Bend and Arkansas Nuclear, NextEra includes Turkey Point
and St. Lucie, and Dominion includes Surry, North Anna and VC Summer) that potentially
benefit from volume price discounts in the procurement and enrichment processes. Of course,
this does raise the question as to whether coordination with other parties regarding its nuclear
fuel procurement should be considered.
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4 FINANCIAL AUDIT OF THE POWER SUPPLY
ADJUSTOR MECHANISM AND RELATED
DOCUMENTATION

Or ganiza tion

The section of the report concerning our review of APS's PSA filings audit is organized into the
following sections:

.

O

•

O

O

O

.

.

•

•

•

.

.

.

.

.

.

Standard Review Requirements

Coal-Fueled Plants Generating Power for APS

O APS Jointly Owned Generation

PSA Deferrals

Simulation Models

System Dispatch

Off-System Sales

O Energy Imbalance Market

O Energy Storage

O Review Related to Coal Order Processing

Invoices for Coal Purchases

Freight Vouchers

Fuel Analysis Reports

Retroactive Escalations

Review Related to Station Visitation and Coal Processing Procedures

Coal Receiving

Cholla Plant

Four Corners Plant

Navajo Generating Station

Coal Sampling

Review Related to Fuel Costs
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Review Related to Purchased Power

Review Related to Service Interruptions and Unscheduled Outages

Capacity Factors and Equivalent Availability Factors

PSA Filings, Supporting Workpapers and Documentation

Review Related to Hedging Activities

Chemicals and Reagents

Emission Allowances

Changes to Fuel, Purchased Power Procurement and Emission Allowance Procurement

External and Internal Audits

Findings and Recommendations

Standard Review Requirements

The Audit Team's review of utility fuel and pLychased power accounting and cost recovery
procedures includes, but is not limited to, a review of the following standard items:

(l) Procedures for accounting for fuel receipts, testing, and payments,

(2) Procedures for weighing, testing and reporting coal burned,

(3) Procedures for recording purchases and interchanges,

(4) Procedures for accounting treatment of emission allowances, and

(5) Procedures for calculating the PSA rate.

Coal-Fueled Plants Generating Power for APS

With regard to the coal-fired plants that generate power for APS, the Company's rights to (1)
access information, and (2) to review plant operation performance and related costs are
summarized as follows:23

Cholla Plant - APS is a partial owner, but operates the Cholla Plant so the Company has full
access to operational performance and related costs.

Four Corners Plant - APS is a partial owner, but operates the Four Corners Plant so the
Company has full access to operational performance and related costs.

Navajo Generating Station - APS was a partial owner, but the SRP operated the Navajo
Generating Station until it closed near the end of 2019. Upon request, APS had full access to
operational performance and related costs.

APS Joint ly  Owned Generat ion

As noted above, APS is a partial owner of Cholla and Four Corners and had been a partial owner
of the Navajo Generating Station until it closed in 2019. Specifically, APS was a joint owner of

23 See the response to Staff data request 1.22.
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five power plants during the review period. The five jointly owned power plants are comprised
of the following:24

- Palo Verde Generation Station (operated by APS).

- Four Corners Power Plant (operated by APS).

- Cholla Power Plant (operated by APS).

- Yucca Power Plant (operated by APS)

- Navajo Power Plant (closed in 2019 and was operated by SRP)

According to the response to Staff data request 1.25, the fuel costs at the jointly-owned
generation plants are shared by the plant owners in accordance with contractual agreements and
by the amount of fuel used.

Larkin reviewed APS's procedures for accounting for fuel purchases and inventory accounting,
which were provided in APS's response to Staff data request 1.36.25 Specifically, the Company
provided three confidential attachments related to APS's fuel purchasing and inventory
accounting process, which are summarized as follows:

Coal Settlements Procedures

The coal settlements procedures were provided in confidential attachment APS21FA00249
which is 144 pages. In the Purpose and Applicability section of this document, it states :

The purpose of this procedure is to identify the process for which all valid fuel
related invoices are accurately captured and validated prior to approvals and
payment. The Fuels Invoice Verification and Approval Procedure completes the
next step of invoice approvals and payment settlement. All valid shipments are
reconciled with plant reports on a timely basis. Discrepancies are communicated
to the plant or freight shipper and monitored through resolution. All Back Office
settlement functions are performed independently through a series of internal
reports and external systems and suppliers.

The Energy Analyst receives invoices from coal suppliers. In addition, internal
reports are received from each plant and from outside vendors to reconcile and
independently validate information shown on invoices. Invoice validation is done
through a recalculation of the invoice based on internal and external reports.
Checklists are also maintained to indicate that all major invoice categories
(volume and pricing) have been validated and reconciled. All invoices, validation
worksheets and checklists are reviewed by Energy Settlement Supervisor and Fuel
Procurement team prior to being sent for payment.

Gas Storage Accounting Procedures

The gas storage accounting procedures were provided in confidential attachment
APS21FA00250 which is 20 pages. In the Purpose and Applicability section of this document, it
states :

24 See the response to Staff data request 1.25.
25 These procedures were also requested in Staff data request 1.21.
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The procedure details the process for Back Office Reporting ("BOR") to record
monthly gas storage activity to the general ledger. Arizona Public Service
Company ("APS") has a contract  with _

_

contract activity:The following costs are associated with the _

Delivered Commodity Cost (Purchase Price) and Withdrawal Cost - the
physical cost of gas injected and withdrawn from storage.

Fixed Demand Charge - fixed monthly fee that fluctuates based upon
season and adjusted annually per contract.

Injection and Withdrawal Fees - variable fees associated with gas flowing
into (injections) and out of storage (withdrawals).

Injection and Withdrawal Overrun Fees - variable fees associated with
injection and/or withdrawals exceeding the daily maximum volumes.

Variable pipeline transport cost assessed by El Paso Natural Gas ("EPNG") Ol
Transwestern ("TW") for moving physical gas to storage on behalf of APS.

These costs are in addition to the fees associated with the Kinder Morgan
contract billed separately by EPNG and TW to APS.

The following costs are captured in the Open Access Technology International
("OATI") webTrader system in the gas storage Weighted Average Cost of Gas
("WACOG"):

The purchase and withdrawal cost of gas into and out of storage.

This is not recorded as part of the gas storage journal entry.
Accounting adjustments are entered by BOR into OATI to capture the
current month net storage injections and withdrawal .
The net monthly activity is then captured as part of the Monthly Gas
Interchange journal entry at estimate at final and recorded to inventory.

Variable injection and withdrawal fees associated with daily activity.
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Not accrued for at estimate.

At final the Back Office Settlements ("BOS") charges the fee payment
directly to inventory.

Variable EPNG and TW transport costs associated with transporting gas to
storage.

Accrued for at estimate and final and recorded to inventory as part of the
gas storage journal entry.

The costs are included in the EPNG and TW variable transport invoice
which is reported as part of the Gas Fuel Expense Entry at estimate and
final.

The portion related to storage captured in the WACOG (inventory) is
excluded from the gas fuel cost entry which is expensed.

In the gas fuel expense entry this is shown as a fuel reduction to the
variable expense recorded to fuel.

At final BOS settles the total variable transport cost to the liability
account.

The gas storage entry records the liability associated with the EPNG and
TW transport with an offset to inventory.

The following are not captured in OATI gas storage WACOG :

Fixed Demand Charge

- At estimate accrued for as part of the gas storage journal entry and
expensed.

- At final BOS charges the payment directly to the income statement.

- Journal entry not completed at final.

The variable overrun fees associated with daily in ections/withdrawals exceeding
daily maximums.

Not accrued for at estimate.

At final BOS charges the fee payment directly to the gas storage inventory
account.

Gas Settlements Procedures

The gas storage accounting procedures were provided in confidential attachment
APS2 lFA0025l which is 92 pages. In the Purpose and Applicability section of this document, it
states:
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The Natural Gas Settlements process ensures that physical and financial
transactions are accurately and completely captured and settled. Back Office
Settlements completes the procedures below to ensure APS internal systems and
reports agree to external systems and suppliers, and all invoicing (payables and
receivables) is processed and settled in a timely manner with the counterparties
and brokers.

All valid transactions are audited and reconciled on a timely basis. Transaction
discrepancies are analyzed, verified and communicated to appropriate personnel.
Internal and external disputes are tracked and monitored through resolution.

All Back Office settlement functions are performed independently of the Front
Office.

.

.

•

.

.

.

.

.

This document covers the settlement in Section 6, which is broken out into the
following sections:

Section 6.1 - Daily Audits - Confirm Pipeline Delivery

Section 6.2 - Weekly Audits - Confirm Pipeline Imbalances

Section 6.3 - Monthly Audits

Section 6.4 - Counterparty Checkout

Section 6.5 - Physical Gas Invoicing

Section 6.6 - Options and Premiums

Section 6.7 - Audit/Reconcile Financial Transactions

Section 6.8 - Daily and Monthly Checklists

Based on our review of these documents, we conclude that APS's processes for fuel purchases
and inventory accounting is comprehensive and appropriate.

The Company's procedures for coal sampling are discussed in the section of this chapter titled
"Review Related to Station Visitation and Coal Processing Procedures."

PSA Defer r a ls

Larkin requested that APS identify any fuel amounts (by account) that were deferred that
affected calendar years 2019 and 2020 as well as January 2021. In its response to Staff data
request 1.26, the Company provided confidential attachment APS21FA00072, which
summarized PSA related deferrals for 2019, 2020 and January 2021. The deferral amounts that
affected calendar year 2019 are summarized in the exhibit below:
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Exhibit 4-1
Fuel and Purchased Power Deferrals Through the PSA - Calendar Year 2019
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As shown in the above exhibit as it relates to feel deferrals, for 2019 the Company reflected fuel
expense deferrals totaling ($94.174 million), amortization of deferred fuel recovery totaling
$50523 million for a total net fuel deferral of ($43.65 l million). As it relates to O&M deferrals
in 2019, the Company reflected chemical expense deferrals totaling ($1.886 million), emission
allowance deferrals totaling ($28,000) and amortization of deferred O&M refunds totaling
($563,000) for a total net O&M deferral of ($2.478 million).

The deferral amounts that affected calendar year 2020 and January 2021 are summarized in the
exhibit below:

Exhibit 4-2
Fuel and Purchased Power Deferrals Through the PSA - Calendar Year 2020 and January
2021
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As shown in the above exhibit as it relates to fuel deferrals, for 2020 the Company reflected fuel
expense deferrals totaling (S33. 198 million), amortization of deferred fuel recovery totaling
($15.615 million) for a total net fuel deferral of($48.813 million). As it relates to O&M
deferrals in 2020, the Company reflected chemical expense deferrals totaling ($26,000), emission
allowance deferrals totaling ($29,000) and amortization of deferred O&M refunds totaling
$3.568 million for a total net O&M deferral of $3.512 million. For January 2021, the Company
reflected fuel expense deferrals of $18.928 million, amortization of deferred fuel recovery of
($l.153 million) for a total net fuel deferral of $17775 million. As it relates to O&M deferrals
in January 2021, the Company reflected a chemical expense deferral of (S19,000), emission
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allowance deferrals totaling ($2,000) and amortization of deferred O&M refunds totaling
$242,000 for a total net O&M deferral of $22 l ,000.

with regard to our request that APS identify the accounts in which deferrals are recorded, in its
response to Staff data request 1.26, the Company stated that it does not record fuel cost deferrals
by individual line item or account. Rather, in accordance with the PSA POA, APS defers
expenses that differ from those included in the base cost of fuel and purchased power.
Specifically, page 6 of the POA states the following with regard to the base cost of fuel and
purchased power:

An amount generally expressed as a rate per kwh, which reflects the fuel and
purchased power costs embedded in the base rates as approved by the
Commission in APS's most recent rate case. The Base Cost of Fuel and
Purchased Power recovered in base revenue is the approved rate per kwh times
the applicable sales volumes. Decision No. 76295 set the base cost at 80.030168
per kw effective on August 19, 2017.

We verified that the base cost of fuel and purchased power of $0.030l 68 per kwh is reflected in
the calculations in the Company's monthly PSA filings for the review period. No exceptions
were noted.

Simu la tion  Models

Larkin requested that APS identify the system simulation model(s) it uses to develop its forecasts
of fuel and purchase power volume requirements. In its response to Staff data request 1.56, the
Company identify the following two system simulation models that it uses for forecasting fuel
and purchased power volumes and the associated expenses:

. The Aurora model, which was developed by Energy Exemplar, is used by Resource
Planning and Analysis. This model develops forecasts based on a long-term focus (i.e. 6
to 20 years).

• The RTSim model, which was developed by Sir tec, is used by Marketing & Trading
Business Support. This model develops forecasts based on a mid-range focus (i.e., 1 to 5
years).

In order to obtain an understanding of how these simulation models function, we requested that
APS conduct a walkthrough of the Aurora and RTSim model simulation models." The
requested walkthrough was conducted via a Microsoft Teams meeting on November 12, 202 l
and focused primarily on the RTSim model.

With regard to the Aurora model, APS stated that while the inputs are similar to that of the
RTSim model, the Aurora model does not track fixed and variable costs. As noted above the
Aurora model develops forecasts with a focus on the long term (6 to 20 years). During the
November 12, 2021 walkthrough, the Company stated that due to Aurora forecasting longer run
times than the RTSim model, the Aurora model is used more for integrated resource planning."

26 See the response to Staff data request 7.4.
27 In its response to Staff data request 1.38 APS provided an excerpt from its 2020 Integrated Resource Plan which
describes the Company's load forecasting methods.
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For its walkthrough of the RTSim model simulation model, the Company used a confidential
PowerPoint presentation, which included the following description of the RTSim model:

RTSim (Real-Time Simulation) is a type of generation simulation model written
specifically for use by a company with generation which is operating in a market.
RTSim will provide a realistic simulation of an electric generating system for a
period of a month to years. RTSi1n will find higher probability, lower risk,
market transactions, maintenance schedules, emission compliance strategies and
fuel procurement schedules while maintaining reliable, reasonable cost service to
the traditional regulated market sector.

APS stated that it has been using RTSim for over 20 years and that it is also used by other
utilities as well.28 APS uses RTSim for fuel and purchased power time horizons of one month to
five years and the model provides probabilistic modeling on forced outages and is also a
production cost model designed to find the optimum unit commitment at the lowest cost using
the following general constraints :

.

.

•

.

.

.

Spinning Reserve

Cycling Restraints

Fuel Burn Limits

Load Requirements

Unit Up and Down Time Limits

Minimum and Maximum Unit Capacities

The average number of RTSim model updates is three to six times per year and the average
number of production assumption updates is 20 to 25 times per year.

•

The general structure of the RTSim model is comprised of the following eight modules :

Market:

Power Prices
Purchase & Sales Transactions
Solar PPA Contracts

O

O

O

. Fuel:

Natural Gas Prices
Fuel Contracts

.

O

O

Run:

Loads
Reserve Requirements

.

O
O

Outage:

pa Other utilities using RTSim include:
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O Planned Outages

.

O

O

O

Hydro Module:

Wind Resources
APS-Owned Solar
Battery Storage

.

.

.

Emissions

Unit:

O Capacities and Operating Assumptions

Schedule Module:

O
O
O

Seasonal Capacities
Annual Pricing & Forced Outage Rates
Heat Rates I/O Schedules

Under the Unit Commitment concept, RTSim connects units to the grid on an economic basis
under the following constraints: (1) spinning reserve, (2) thermal units, (3) minimum up and
down time, (4) must run requirements, (5) environmental constraints, and (6) fuel constraints.

RTSim performs the Unit Commitment on the following basis:

l. Schedule integrated commitment on a day ahead basis whereby the concept is to deploy
units from least to most expensive cost in which the following stacking order is
considered:

Must run units and fixed transactions
Renewables
In the money call options
Generating units
Day ahead purchases and sales opportunities (3-7 days)

.

2. Calculate integrated hourly commitment:

Mid-day forced outages

• Quick start units

. Hourly spot market (purchases or sales)

The RTSi1n model inputs include: (1) forward price calculation (populated by Tranz.Net), (2)
monthly fuel prices, which are supplied by the Fuels Department, (3) outage schedule process
(planned and maintenance), (4) renewable generation modules (i.e., profiles), and (5) GMIS
Power Manager. During the November 12, 2021 Microsoft Teams meeting, the Company stated
that many of the inputs come from outside the analytics team (i.e., from other departments).

With regard to the fuel and purchased power expense process, the RTSim model uses the
Balance of Year ("BAL") Report Writer application, which reflects the following RTSim model
outputs: monthly forecast data and rating period data plus (1) actual results, (2) fixed cost data,
(3) variable cost data, (4) mark-to-market data, and (5) coal contract minimum expenses. The
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BAL report also includes own load and off-system fuel and purchased power expense and
volumes by resource.

•

.

.

The use of the RTSim model is summarized as follows :

Input to the annual PSA balance/forecast (but does not calculate the PSA rate)

Fuel and purchased power strategies

O BAL report (natural gas bums and spot purchase volumes)

Long-term contract evaluation

O Natural gas transport, coal contracts, purchase power agreements and term sales
evaluations

.

.

.

Financial updates

o Monthly current work plan (CWP) report

o Quarterly updates (budget and long-term forecast)

o Forecast base fuel rate used in rate setting

Plant operational studies

O Asset valuation

Planned outage development

o System cost impact support

Fuel variance analysis - budget vs. actual operations

Future generator outage analysis

Ad hoc requests involving simulations

o Plant improvements

As part of its presentation during the November 12, 2021 walkthrough, APS provided its actual
year-to-date (through September 2021) Resource Mix Variance, which is replicated in the exhibit
below:
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Exhibit 4.3
Year-to-Date (through September 30, 2021) Resource Mix Variance

VarianceActual Bu etGeneration Facility

32.9%Palo Verde 32.5% 0.5%

RCllCW8blCS 8.5% -0.5%9.0%

6.4%Ch o la ().9%5.5%

-2.0%Four Comers l 6.5% l 8.5%

2.4%Ocotillo 4.1% -1.7%

20.0%Redhawk 1.2%18.8%

-0.2%0.5%0.3%Saguaro

Sundance 0.8%l .4% 0.7%

Wcst Phoenix 9.5%10.9% 1.4%

Yucca 0.6% 0.8% -0.2%

Source: Stafflnfonnal Data Re rest 3. l Attachment APS2lFA00329

As shown in the above exhibit, through September 2021, there were no budget to actual resource
mix valiances greater than 2 percent, which occurred at Four Corners.

Conclusion

As noted above, APS has used the RTSim model for over 20 years and the Company asserted
that it is happy using this forecasting model, primarily for its speed coupled with its accuracy.
We concur that the RTSim model provides APS with a reasonable means to develop its forecasts
of fuel and purchased power volume requirements.

System Dispatch

Day-ahead planning affects system dispatch decision as well as short-tenn energy transactions,
such as those in the energy imbalance market (discussed in more detail below). We asked APS
to identify models used by day-ahead traders and for the correct dispatch of generating resources.
In response to Staff data request 1.57, the Company stated that Power Costs, Inc. ("PCI")
provides a system optimization solution that is used by Marketing & Trading business support,
day-ahead and real-time traders. In its response to Staff data request 1.42, the Company
provided the following process for how it dispatched its generating units during the 2019, 2020
and January 2021 review period, which is completed within the PCI system optimization
solution29:

29 See the response to Staff data request 8.2(a).

4-12



APS optimizes the use of its resources to serve its customers in the most
affordable manner possible, while maintaining grid reliability. The process begins
by forecasting the load on a day-ahead basis. The load forecast is entered into a
unit commitment and dispatch model (PCI GenTrader®/GenPortal®) that
determines the most economic unit commitment plan for serving load, taking into
account generating unit capabilities, intermittent resource production forecasts
(e.g., wind and solar), fuel prices, contractual requirements, and transmission
constraints. This commitment plan shows the units to be committed each hour,
their projected loading level and the quantity of natural gas to be scheduled.

As part of the process, the model calculates prices for blocks of energy to help
determine if it would be cheaper to buy power from the market rather than to in
generating units. The day-ahead trader compares these calculated block energy
prices with actual power prices being offered in the market, then purchases either
on-peak or off-peak blocks of energy, if economical. The model also calculates
the breakeven price for making sales out of the Company's generating resources,
after taking into account native load and any other pre-existing power sales
commitments. If economical, the day-ahead trader will make power sales in the
market.

The day-ahead commitment plan is turned over to real-time operations to manage
in the intraday markets. The real-time traders update the load and available
resource forecasts and re-run the unit commitment and dispatch model to fine-
tune the coimnitment plan. They also check the intraday market to make
purchases and sales of power to further optimize the system.

Every hour, APS submits the hourly resource plan to the CAISO Energy
Imbalance Market (ElM) for further sub-hourly optimization across the ElM
footprint. Once into the operating hour, ElM sends dispatch targets to APS
resources based on resource costs and parameters to optimize resources in 5-
minute intervals. Through calculated cost curves of each unit, market determines
which generators should be incremented, decremented, committed (start) and de-
committed (shutdown) as part of a greater ElM footprint solution. While
considering available transmission resources, fuel supplies, and reliability needs,
APS participates in both the 5- minute and 15-minute markets while maintaining
the NERC required reserves and system stability requirements. Each of these
markets use dynamic meter and load data as well as 5-minute renewable
forecasting to dispatch all participating units with the goal of reducing the
production cost for APS customers and the greater ElM footprint.

As the final step in this process, the real-time traders issue the commitment
instructions to generating units as needed to meet load and sales commitments.
Additionally, they respond to dynamic changes by updating the plan as needed for
generating unit or transmission outages and forecast updates, continuously
optimizing usage of available resources.

In addition to the process described in the passage above, in its response to Staff data request
1.92, APS provided a confidential 19-page document titled "Procedure: PCI Optimization and
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Base Schedule Submission", which the Company stated is the PCI system optimization solution
referenced in the response to Staff data request 1.57.30

We asked how APS considers weather and the availability and generation from renewable
resources (e.g., solar) when determining the correct dispatch of generating resources. In
response to our inquiry, the Company stated that each hour, APS real-time traders refresh the
forecasted output of each renewable resource, including wind, solar and biomass. The real-time
traders then update the renewable profiles to re-optimize the unit commitments and dispatch to
account for the variability of renewable resources that are driven by weather. In addition to the
updated unit commitments, a revised customer load forecast is entered in order to ensure that the
latest weather forecast has been accounted f01.31

We also asked the Company how it evaluates the effectiveness of its short-term modeling and
forecasting (i.e., such as days during summer, shoulder periods, and winter) versus actual results.
In its response to Staff data request 8.2(d), the Company stated that it evaluates the effectiveness
of its short-term modeling in the following ways :

Reviewing monthly budget fuel variances, which includes variances driven by outages,
market and gas prices, load deviations and replacement costs.

Tracking monthly metrics that compare DA renewable and load forecasts to actual
performance.

Generation, Marketing and Trading meet on a monthly basis to discuss unit operating
parameters which are dynamically managed through the different seasons.

Tracking all deviations in unit performance and comparing the unit operating targets to
actual MW generation output.

Tracking balance targets for each hour to ensure reliability of the system to eacb
operating hour as well as overall flexibility of the system from hour to hour.

As it relates APS implementing any changes to its system dispatch model during the review
period, in its response to Staff data request 8.2, the Company stated that it follows a continuous
improvement philosophy and is constantly working on changes to its dispatch model in order to
reduce costs and/or improve operational efficiency. As a result, APS made substantial changes
to its system dispatch model during the period January 2019 through January 2021. In addition,
APS implemented several new assets during the review period which represented a significant
change to the system dispatch model. The Company provided a confidential PowerPoint
presentation titled "Upcoming Projects & Accomplishments 2021-2-22" (dated January 14,
202 I), which listed improvement and/or enhancement projects that impacted the system dispatch
model. APS stated that these improvements fell into the following categories:

Improving natural gas forecasting and gas management accuracy.

Improving the accuracy of load forecasting.

30 See the response to Staff data request 8.2(b).
81 See the response to Staff data request 8.2(c).
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Adding automation to improve operational efficiency and reduce human performance
mistakes.

. Improving interactions with external markets.

APS asserted that these improvements impacted the accuracy of the system dispatch model either
directly or as dynamic inputs into the model. In addition to the changes implemented by APS,
the Company stated that there were also changes to the system dispatch model that were initiated
by PCI as well as the markets in which the Company operates. For example, on a semi-annual
basis, PCI releases platform upgrades that include market related enhancements and
improvements that are suggested by PCI's network of clients. Moreover, the energy imbalance
market releases enhancements which typically prompt changes to improve APS's dispatch
model.32

Conclusion

We conclude that the PCI system provides APS with a reasonable optimization solution for its
day-ahead and real-time traders for the correct dispatch of generating resources.

O f f - Sys tem Sa les

Off-system sales" refers to the sale of electric capacity and/or energy to wholesale or retail
customers located outside of APS's service area. Off-system sales margin represents the
difference between the energy revenue collected from off-system sales and the energy cost of
providing such sales. Off-system sales are typically recorded in FERC account 447.

Larkin requested that APS provide listings of all of its off-system sales that were recorded in
FERC account 447 for calendar years 2019, 2020 and for January 2021. In its response to Staff
data request 1.52, the Company provided the relevant pages for Sales for Resale from its FERC
Form filings for 2019 and 2020. For January 2021, the Company provided confidential
attachment ExcelAPS2IFA00085. APS's off-system sales for calendar year 2019 are
summarized in the exhibit below:

Exhibit  4-4
Summa ry of AP S' s Off-System Sa les for  Ca lenda r Yea r 2019

0 |
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C har  es
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C har  esI

Subtotal - Required Service
Subtotal - Non-Rcquircd Service

Total Sales for Resale

$3,950,563
$ _

3950,563

$ 19890,802
s 1 I 1191,399

1311082201

$ 9497,558

$ 111,191,399

1200688,957

s6,442,681
$ _

6,442.68 l

256008
3,829,007

4,085015

IOSource: APS 2019 FERC Form I Elm ( rovided in res onse to Staff Data Re rest 1.52)

As shown in the above exhibit, for Required Service, the demand charges, energy charges and
other charges totaled $3.951 million, $9.498 million and $6.443 million, respectively, for overall

32 See the response to Staff data request 8.2, part e.
33 Offsystem sales are also referred to as Sales for Resale.
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total Required Service of $19891 million in 2019. For Non-Required Service, the energy
charges totaled $1 I 1.191 million for overall off-system sales of $131.082 million in 2019.

APS's off-system sales for calendar year 2020 are summarized in the exhibit below:

Exhibit  4-5
Summa r y of APS' s O ff-Syst e m Sa le s for  Ca le nda r  Ye a r  2020

C |

O t h e r

C h a r e s

Energy
Char es

D e m a n d

C h a r e s

Mega-wa tt
Hours
Sold Tot a l

Subtotal - Required Service
Subtotal - Non-Required Service
Total Sales for Resale

$ l ,622.728
$ _

l ,622,728

96199
2,992,109

3 , 0 8 8 3 0 8

$ l0234,3()9
$  92 ,559 ,710

102,794,019

$ 3 ,356 . 818 $ 5 , 2 5 4 7 6 3

ss 92,559,710 s -

95,916,528 5 ,254 ,763

l 1OSource: APS 2020 FERC Form l filin ( rovided in res onse to Staff Data Re rest 1.52)

As shown in the above exhibit, for Required Service, the demand charges, energy charges and
other charges totaled $1 .623 million, $3.357 million and $5.255 million, respectively, for overall
total Required Service of $10234 million in 2020. For Non-Required Service, the energy
charges totaled $92560 million for overall off-system sales of 3102.794 million in 2020.

Confidential attachment ExcelAPS21FA00085 from Staff data request 1.52 lists the Sales for
Resale recorded in FERC account 447 for January 202 I , which totaled $5.024 million.

The amounts indicated above for off-system sales in 2019, 2020 and January 2021 did not tie to
the revenue from system excess sales in the Company's confidential PSA workpapers provided
in Staff data request 1.95. We asked APS to reconcile the 2019, 2020 and January 2021 off-
system sales amounts of$131.082 million, $102794 million and $5.024 million, respectively, to
the oft"-system sales included in the Company's monthly PSA filings. In its response to Staff
data request 8.1, the Company stated the following:

FERC Form 1 Sales for Resale includes all charges appropriately charged to
FERC Account 447. However, the PSA POA only allows for "the revenue
recorded from sales made to non-Native Load customers, for the purpose of
optimizing the APS system, using APS-owned or contracted generation and
purchased power."

Other power and gas system sales recorded in FERC Account 456 are included in
the PSA monthly filings as Revenue from System Excess Sales and are not
reported in FERC Form l Sales for Resale.

In addition to the explanation in the passage above, the Company provided the requested
reconciliations of the off-system sales listed in the 2019 and 2020 FERC Form l filings and
confidential attachment ExcelAPS21FA00085 (for January 202 l) to the monthly amounts for
Revenue from System Excess Sales from the confidential monthly PSA workpapers. The
reconciliations are replicated in the exhibit below:
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Exhibit 4-6
Reconciliation of Off-System Sales from PSA Workpapers to FERC Form 1 Filings
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As shown in the above exhibit, the amounts shown under the column heading "PSA - System
Excess Revenue Summary Page" are from the Company's confidential monthly PSA
workpapers. No exceptions were noted. The columns listed by FERC account number are the
monthly amounts embedded in the Company's FERC Form 1 filings. The amounts listed under
the column heading "PSA to FERC Form 1 Variance" show the difference between what is
reflected in the confidential PSA workpapers to the amounts shown under the "Total FERC"
column (which tie back to APS's annual FERC Form l filings). The "Variance by FERC
Account" column breaks out the PSA to FERC Form 1 Variance amounts between FERC
Accounts 447 and 456.1 l.

We requested that APS identify the types of off-system sales (e.g., contractual off-system sales,
short-term, day ahead, etc.) that are reflected in the PSA filings for each month of the 2019, 2020
and January 2021 review period. In its response to Staff data request 8.1, the Company provided
Attachment ExcelAPS2lFA00325, which broke out the types of off-system sales included in the
monthly PSA filings and is replicated in the exhibit below:
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Exhibit 4-7
Summary of the Types of OffSystem Sales Reflected in the Monthly PSA Filings
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As shown in the above exhibit, the monthly amounts shown under the column heading "PSA -
System Excess Revenue Summary Page" are from the Company's confidential monthly PSA
workpapers. No exceptions were noted. The amounts shown in the additional columns breakout
the system excess revenues by type, including: daily, hourly, intrahour, long-term, all of which
total the system excess revenues by market. Combining the total system excess revenues by
market with the other system excess revenues totals the amounts included in the confidential
monthly PSA workpapers. No exceptions were noted.

We requested that APS identify by amount and account, the margins that were realized on the
off-system sales that are reflected in the PSA filings for each month of the 2019, 2020 and
January 2021 review period. In its response to Staff data request 8.1, the Company provided
Attachment ExcelAPS2 lFA00326, which broke out the types of off-system sales included in the
monthly PSA filings and is replicated in the exhibit below:
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Exhibit 4-8
Summary of the Types of OffSystem Sales Reflected in the Monthly PSA Filings
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As shown in the above exhibit, the monthly amounts shown under the column heading "PSA
System Excess Margin" are from the "Energy Transactions" tab in the Company's confidential
monthly PSA workpapers. No exceptions were noted. The Revenue and Expense amounts are
then broken out by FERC account, the totals of which net to the amounts shown under the
"Margins" column. We tied these amounts back to the "Offsystem Margins" tab in the monthly
confidential PSA workpapers. No exceptions were noted.

Using August 2020 as an example, the "Offsystem Margins" tab in the confidential monthly PSA
workpapers breaks out the off-system sales volumes and margins by counterparty as shown in
the exhibit below:

4-19



Exhibit 4-9
Other System Excess Sales Volumes and Margins by Counterparty for August 2020
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As shown in the above exhibit, the counterparty data is broken out by volume (MWh), revenue
and expense from which the margin amounts are derived. with regard to line 4, the California
Independent System Operator (ElM) represents transactions in the Energy Imbalance Market
(see discussion below). In addition, line 19 - Other Items Accounted for as System Excess
Sales, these amounts represent FAS 133, prior period true-ups, carbon obligation, and the
margins from the settlement of financial instnL1ments.34 For each month of the 2019, 2020 and
January 2021 review period, we tied the system excess revenue and system excess sales margins
amounts to the Company's public monthly PSA filings. No exceptions were noted.

AG-X Customers

A portion of the Settlement Agreement from APS'srate case in Docket No. E-01345A-16-0036
related to the Company's AG-X customers. Among the provisions in the Settlement Agreement
that was associated with AG-X customers relates to off-system sales in the PSA. Specifically, on
page 22 of the Settlement Agreement from that proceeding it states:

The PSA mitigation will remain in place. However, the mitigation is modified
such that the resale of capacity and energy displaced by AG-X is established at a

34See Staff data request 1.95 on the Offsystem Margins tab.
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flat $1,250,000 per month of off-system sales margins and excluded from the PSA
rather than using a pro-rata share of such margins.

During the October 29, 2021 walkthrough of APS's PSA filings and confidential workpapers, the
Company referenced this provision of the Settlement Agreement such that $15 million
($l,250,000 x I2) of off-system sales is being retained annually by APS pursuant to the AGX
program. Upon reviewing the confidential PSA workpapers and public PSA filings, we verified
that the Company has reflected the $1,250,000 in its PSA filings in each month of the review
period. No exceptions were noted.

E n er gy imb a la n ce Ma r k et

The California Independent System Operator's ElM is a real-time energy market in the western
United States. ElM's advanced market systems automatically find low-cost energy to serve real-
time consumer demand across a wide geographic area. Pursuant to APS's participation in the
ElM, we requested the Company's accounting treatment for imbalance market purchases,
imbalance market sales and the recording of the related revenues. In its response to Staff data
request 1.53, the Company provided a confidential attachment (APS2 lFA00l40), which is a
document titled "ElM Off System Sales Methodology" dated July 26, 2017 (and updated March
18, 2021 ). In the Background section of this document, it states:

Off System (i.e., System Excess) sales are assigned geneiation cost on an hourly
basis using the PCI Transaction Costing module which was implemented in 2016
in connection with the EIM/ETRM system changes. This methodology, as in the
previous Transaction Evaluation (TranZEval) system, uses a stacking process to
match APS's demand (load and sales), stacked from the bottom up based on
transacting order, to APS's supply cost (purchases and generation), again stacked
based on the cost to generate, lowest cost per MWh up to highest cost per MWh.

This methodology results in the units with the lowest incremental cost assigned to
load (the "transaction" at the bottom of the stack) with any subsequent Off
System sales assigned their cost based on generation with increasingly higher
incremental cost.

With regard to month-end reporting, the transaction costing methodology within the PCI
Transaction Costing module is used to assign generation cost to ElM sales in a manner similar to
other off-system sales. The specific assumptions and methodology in the Company's
confidential document include the following:

Off-system ElM sales or native load ElM purchases will be determined by the actual
after-the-fact ElM Transfer Tags for energy transferred in or out of the APS Balancing
Authority ("BA") from CAISO or other ElM participants. This will not necessarily equal
the volumes associated with Instructed Imbalance Energy ("IIE") as not all transactions
result in generation or leaving the BA. ElM Transfer Tags are also not generator specific
and can be obtained from CAISO's Customer Market Results Interface ("CMRI").

Settlement data for the following charge codes are used to determine prices for ElM
transfers:
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O 64600 - FMM" Instructed Imbalance Energy ElM Settlement

O 64700 - Real Time Instructed Imbalance Energy ElM Settlement

O 64750 - Real Time Uninstructed Imbalance Energy Settlement

Revenue/MWh for hourly ElM sales will be determined by a weighted average for the
hour for reimbursements related to 15 and 5-minute instructions to increase generation on
(1) participating units to the extent of the settlement volumes for the hour, (2) non-
participating units to the extent of the settlement volumes for the hour, and (3)
uninstructed volumes for increases in participating and non-participating units.
Cost/MWh for hourly ElM purchases will be determined by the weighted average cost
for movements down for the hour in a similar manner.

For each of the preceding categories, instructions up and instructions down for the hour
are determined using settlement data at the 5-minute level for each generating unit.
These net 5-minute values are aggregated to arrive at a total hourly instruction up and a
total instruction down for each hour. The associated settlement amounts are summed for
all units to determine the total settlement revenue or cost for the hour. A weighted
average is then calculated to arrive at the revenue and cost per MW for each hour.

Once the sale and purchase prices, based on CAISO settlements, has been determined for
the ElM transfers, the PCI Transaction Costing process will assign fuel costs to the net
sale for the hour or use the net purchase to serve load. Hourly off-system ElM sales will
be served by the highest cost unit as the last sale made consistent with the treatment of
term, day-ahead, and real-tirne sales. The methodology provided by PCI Transaction
Costing assigns the lowest cost resources to load, assigning the higher cost generation to
off-system sales.

Remaining instructed and uninstructed ElM charges for instructions up and instructions
down will be assigned to Account 447 as Native Load Balancing Activity Energy
Revenue or Account 555 as Native Load Balancing Activity Energy Expense along with
any settlements for Unaccounted for Energy ("UFE") under charge code 64740 - Real
Time Unaccounted for Energy Settlement.

In addition, other ElM energy settlements included on the settlement statements for Ancillary
Services, Bid Cost Recovery, and Imbalance Energy Offsets are aggregated on a daily basis,
allocated based on net hourly ElM transfers, and assigned to Account 447 as Native Load Other
Energy Revenue or Account 555 as Native Load Other Energy Expense. Moreover, ElM non-
energy settlements for Grid Management charges, Over/Under Scheduling fees, etc. are also
assigned to Account 555 as Native Load Purchased Power Expense.

APS's ElM market purchases for each month of 2019 and 2020 as well as January 2021 are
summarized in the exhibit below:

35 FMM = Fifteen-minute market.
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Exhibit 4-10
Summary of Monthly ElM Purchases for the Period January 2019 - January 2021

Purchase

Amount

Purchase

Quanta

Jan -2019

Feb-20 l9

Mar-2019

A p r-20 l9

May 2019

Jun 20 19

J ll1-2019

A u g20 19

Sep-2019

Oct-20 l9

Nov-2019

Dec-2019

J an -2()20

Feb-2020

M ar-2020

Apr-2020

May 2020

Jun-2020

JuI~2020

All g-2020

Sep-2020

Oct-2020

Nov2020

Dec-202()

Jan 202 I

(47,380) $ (1385696)
(28,185) 8 (1016,792)
(41,634) 8(1,144151)
(55,321) 8 (930,697)
(61,833) S (403,412)
(51,308) 8 (863,784)
(49329) S (1048,863)
(47,283) $ (1,310,954)
(43,403) 8 (670,385)
(31933) $ (849,699)
(60,005) $ (1,065,186)
(81,265) 8 (2032,839)
(70,374) $ (1,228.484)
(62,965) 8(1.101,031)
(38,662) 8 (495,265)
(62598) 8 (511604)

(105570) 8 (1.345,638)
(59,353) $ (740,560)
(62604) $ (1,286,967)
(88901) $ (2,195.971)
(48817) 8 (754,781)
(40,369) $ (726,342)
(76,725) 8 (1,655.048)

(104,370) 8 (2,406,014)
(50,263) $ (994,657)

Source: Staff Data Request 1.53

APS's ElM market sales for each month of 2019 and 2020 as well as January 2021 are
summarized in the exhibit below:
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Exhibit 4-11
Summary of Monthly ElM Sales for the Period January 2019 - January 2021

Sales
Amount

Jan 20 19

Feb-20 l9
Mar 2019

A p r-2() 19

May 2019

.jun 20 19
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Au g-20 19
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Jan 2020
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Mar-2020

Apr-2020

May 2020

Jun-2020
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s 7,040,521
s 2,980870
$ 2108,762
s 1,222,362
$ 3,853120
S 4,151,781
$ 4,992,330
$ 5,007,153
s 6,164,099
$ 3239030
$ 3,384,829
$ 2,120,600
S 1,470120
$ 1,787,822
$ 1,562,219
s 1,429342
$ 2,497,682
$ 5,016,801
as 9,017,709
s 5,221872
$ 4,113,755
s 2,352,811
s 903,056
s 1897898

Sales
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51 268

l l 1,260

819 107

55. 133

100,579

140, l 56

150078

170,809

172,381

260,074

97,640

l 13, 139

89,256

66144

72,971

80,463

60.953

103,620

105,068

118763

12 l ,793

l 17,220

66,694

33,36 I

72,513

Source: Staff Data Request 1.53

Larkin requested that the Company provide an evaluation of the cost savings resulting from ElM
market purchases and the net margins realized on sales of energy into the imbalance market. In
its response to Staff data request 1.53, for each month of2019 and 2020 as well as January 2021,
APS provided the ElM related cost savings for system excess sales that are summarized in the
exhibit below:

Exhibit 4-12
Summary of Monthly ElM Cost Savings for the Period January 2019 - January 2021
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As shown in the exhibit above, the margins for ElM cost savings for system excess sales totaled
$22.654 million for calendar 2019, $16988 million for calendar 2020 and $347,660 for January
2021. According to the response to Staff data request 7.5, the ElM sales margins shown in the
above exhibit were calculated based on sales of energy (i.e., netting energy revenue against
allocated ElM transactions costs) and reflect the fuel and purchase power revenue and expense
accounts that are authorized to be recovered through the PSA. We tied the amounts in the above
exhibit to the confidential monthly PSA workpapers. No exceptions were noted.

With regard to ElM related cost savings, the Company also referred to the response to Staff data
request 1.54, which requested the cost savings that have resulted from APS's participation in the
ElM, and how the Company accounted for such savings. In its response to Staff data request
1.54, the Company stated that the ElM creates customer value through the economic dispatch of
resources across the ElM western region in a manner that is more efficient than was the case
prior to the implementation of the ElM. Specifically, value to the participants is created under
the following two methods:

1. When the price of regional energy is above APS generation cost, units may be
incrementally dispatched, and energy sold to other participants. These sales create
positive margin to APS and reduce costs to customers overall.

2. When the price of energy within the ElM footprint is lower than APS's generation cost,
APS units may be decremented. This allows APS to purchase energy from the market at
a lower cost than generating. The reduction in costs associated with these incremental
purchases is not something that is captured in accounting results, as those results capture
actual bums and not reductions in forecasts.

With regard to the first methodology described above, APS referred to the margin accounting
reflected in Exhibit 4-12.

According to the response to Staff data request 1.54, the CAISO produces a benefits summary
for all ElM participants on a quarterly basis. These benefits are calculated using a counter-
factual model that uses APS bid prices to model what systems operations costs would be without
ElM as well as the savings created by ElM's economic dispatch. This includes not only margins
created through energy sales, but also the reduction in cost created by lower-cost purchases.
According to a CAISO Benefits Study conducted in the first quarter of 2021 , APS gained the
ElM-related benefits summarized in the exhibit below for the period 2016 through the first
quarter of 2021 .

Exhibit  4-13
Summary of AP S ElM Benefits 2016 through 2021 (F irst  Quarter)

APS ElM Benefits S Millions
2017

34.56
T o t a l

2 0 4 . 2 9s S

2016

5 . 9 8 s

2 0 2 1

15.01 s

2 0 1 8 2019

s 4 5 . 3 0 $ 5 4 . 4 8

2020

4 8 . 9 6 $

0Source: StaffData Re rest 1.54

As shown in the above exhibit, APS gained ElM benefits totaling $54.48 million in 2019, $48.96
million in 2020 and S15.01 million through the first quarter of 2021. In its response to Staff data
request 7.5, the Company stated that the ElM benefits shown in the above exhibit represent both
incremental off-system sales margins as well as reduced fuel costs due to the economic
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optimization across the ElM footprint. In addition, APS stated that these ElM benefits are
calculated using an estimated benefits model in which historical APS bid prices are used to
model what the system operation costs would have been (1) without the ElM, and (2) the savings
created by the ElM's economic dispatch.

Energy Storage

Larkin requested that APS explain its use of energy storage in 2019, 2020 and in January 2021 .
In its response to Staff data request 1.59, the Company stated that it entered 2019 with three
utility-scale storage projects in service in order to evaluate potential benefits to customers and to
increase APS's understanding of how storage works with advanced technologies and the grid.
The combined capacity of the three utility-scale projects is 6 MW/12 MWh. In addition, the
Company evaluated intermediate and residential energy storage systems through small pilot
programs.

One of the utility-scale projects is the McMicken energy storage battery facility, which
experienced a catastrophic equipment failure in April 2019. As a result of this failure, out of
caution, the Company took the other two utility-scale systems offline, both of which remained
inactive until January 2021. The incident at the McMicken facility prompted the Company to
initiate an internal investigation to determine the cause. In July 2020, the Company reported the
findings of its investigation to the Commission and is currently applying what it learned from the
investigation to integrate proper engineering as well as design and safety features towards future
energy storage sites.

According to Staff data request 1.59, the Company currently plans to install a minimum of 850
MW of energy storage by 2025 in order to serve customer needs and to support its Clean Energy
Commitment. The Company referred to the response to Staff data request 1.15 for information
regarding Request for Proposals ("RFP") conducted during the review period in which APS
sought energy storage resources. Upon our review, we noted that two such RFPs, both of which
were announced in April 2019, were cancelled due to the incident that occurred at the McMicken
battery storage facility. However, on December 1 l, 2020, the Company issued an RFP
indicating a need for energy, procurement and construction services ("EPC") for approximately
60 MwAc*6, four-hour Battery Energy Storage System ("BESS") for APS to own and operate.
This RFP was later revised on January 28, 2021 and was active as of June 18, 2021 (the date of
the response to Staff data request 1.15). In addition, an approved Energy Storage System Power
Purchase Tolling Agreement whereby APS contracted to purchase an energy storage system toll
from El Sol Energy Storage LLC was executed on February 20, 2019.37

In the Company's PSA POA at section 9, subsection "a", which discusses allowable costs in the
PSA, it states at page 10: "...and the FERC account where applicable Storage Product Costs will
be recorded are allowable accounts." We requested that APS identify, by FERC account and
amount, the storage product costs recorded during 2019, 2020 and January 2021. In response to
Staff data request 5.10, the Company stated that it did not incur battery storage costs O1 other
electric storage costs during the 2019, 2020 and January 2021 review period. In addition, APS
has not purchased nor installed utility-scale battery storage during the review period."

36 MWAC = Megawatt Alternating Current.
37 A copy of this agreement was provided in response to Staff data request 1.3.
3x See the response to Staff data request 8.3.
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Review Rela ted To Coal Order Processing

As it relates to APS's procedures for processing fuel purchase orders, the Company's coal orders
are managed by APS's Coal Supply Agreements. with regard to the specific coal management
procedures, in its response to Staff data request 1.16, the Company provided separate documents
for the Cholla Plant and the Four Corners Plant, which are discussed in more detail below. With
regard to the Navajo Generating Station, which closed in 2019, APS was not the operator of that
power plant and thus did not provide detailed procedures related to processing fuel purchase
orders at the Navajo Generating Station."

The following is a description of APS's procedures for coal management procedures at the
Cholla Plant:

Cholla  P lant

As it relates to the processes for administering and managing the coal supply agreement for
Cholla, the Company provided document referenced above is titled "Process: Cholla Fuels
Contract Maintenance Process." The stated purpose of this document is as follows:

The purpose of this document is to outline a process for planning, developing, and
maintaining the Cholla fuel supply agreement. Discussed within are all major
aspects of the fuel supply chain and major components of all associated contracts.

The Company departments to which these processes apply include the (l) Fuel Procurement
Team, (2) Finance and Business Operations, (3) Generation Accounting, (4) Back Office
Accounting, and (5) Resource Management Business Support. The personnel responsible for the
processes for coal management procedures include the following positions and/or business areas:

1. reviews and approves majorDirector of Fuel Procurement and Business Suppoit
contract milestones and changes.

2. Manager of Fuel Procurement - (1) reviews and approves major milestones and changes,
and (2) provides contract guidance and direction.

3. Fuel Analyst/Consultant - (1) monitors and maintains fuel supply contracts, and (2) and
is responsible for executing and communicating contract decisions within the parameters
of approved contracts .

4. Fossil-Plant Operations - (1) communicates fuel supply chain concerns from a contractual
and operational basis, and (2) provides contract support and input as needed to ensure
that contract design meets the plant's needs

5. Business Support - provides forecasts and studies to help guide contract changes and/or
decisions.

6.

7 .

Fossil FBO Analyst - (1) monitors and reports fuel forecasts and actuals, and (2) tracks
fuel related expenses.

Back Office Accounting - (1) reviews fuel related invoices for accuracy and budget
adherence, and (2) distributes fuel invoices for approval.

39 See the response to Staff data request 1.60.
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8. Generation Accounting - (1) reviews fuel related invoices against corporate budget and
approves invoices for payment, and (2) invoices owners for their share of fuel related
expenses.

The positions/business areas listed above are subject to the following accountability factors:

. Governance - The accountability to set the policies, rules, and broad boundaries that
guide the development of methods, procedures, and practices to achieve the outcomes
assigned to a function. Defines "what good is", what the rules are and broadly who is
accountable for what.

Oversight - The accountability to critically monitor work to ensure the desired functional
outcomes are met.

. Support - the accountability to provide supplemental resources to performing
organizations on an as-needed basis.

• Perform - The accountability to provide plans, schedules, scope, and detailed
implementing procedures and to implement those plans to deliver the work products of
the function.

The processes for the coal management procedures at Cholla is broken out by frequency of tasks
common to maintaining Cholla'sfuel supply, including: weekly tasks, monthly tasks, annual
tasks, and as needed/seasonally. A separate process related to invoicing is handled separately.
The exhibit below summarizes the correlation between the (1) positions/business areas, (2)
accountability factors, and (3) frequency of tasks discussed above as it relates to processing coal
management procedures at Cholla:

Exhibit 4-14
Summary of Processing Fuel Purchase Orders at Cholla Plant
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The tasks summarized in the above exhibit along with the invoicing process, are discussed on
pages 4-10 of the Cholla Fuels Contract Maintenance Process document.

Four Corners Plant

As it relates to the processes for administering and managing the coal supply agreement for Four
Corners, the Company provided the document referenced above titled "Procedure: Four Corners
Contract Management." The stated purpose of this document is as follows:

This document establishes a procedure for planning, developing, and maintaining
the Four Corners coal supply agreement (CSA). Discussed within are all-major
aspects of the fuel supply chain and major components of all associated contracts.
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This procedure only applies to the Four Comets CSA between Arizona Public
Service Company and Navajo Transitional Energy Company.

The personnel responsible for the processes for coal management procedures at Four Corners
include the following positions and/or business areas:

l. Director - Fuel Procurement and Business Support - reviews and approves major contract
milestones and changes.

2. Manager - Fuel Procurement - (l) reviews and approves major milestones and changes,
and (2) provides contract guidance and direction.

3. Fuel Analyst/Consultant - (1) monitors and maintains fuel supply contracts, and (2) and
is responsible for executing and communicating contract decisions within the bounds of
approved contracts .

4. Fossil-Plant Operations - (1) communicates fuel supply chain concerns from a contractual
and operational basis, and (2) provides fuel supply chain concerns from both a
contractual and operational basis.

5. Business Support - provides forecasts and studies to help guide contract changes and/or
decisions.

6.

7.

Fossil FBO Analyst - (l) monitors and reports fuel forecasts and actuals, and (2) tracks
fuel related expenses.

Back Office Accounting - (1) reviews fuel related invoices for accuracy and budget
adherence, and (2) distributes fuel invoices for approval.

8. Generation Accounting - (l) reviews fuel related invoices against corporate budget and
approves invoices for payment, and (2) invoices owners for their share of fuel related
expenses.

The positions/business areas listed above are subject to the following accountability factors: (l)
Governance, (2) Oversight, (3) Support, and (4) Perform. These accountability factors are the
same as those that apply to Cholla, which are discussed above.

Similar to Cholla, the processes for the coal management procedures at Four Corners is broken
out by frequency of tasks common to maintaining Four Corner's fuel supply, including: daily
tasks, weekly tasks, monthly tasks, quarterly tasks annual tasks, and as needed/seasonally. A
separate process related to invoicing is handled separately. The exhibit below summarizes the
correlation between the (l) positions/business areas, (2) accountability factors, and (3) frequency
of tasks discussed above as it relates to processing coal management procedures at Four Corners:
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Exhibit 4-15
Summary of Processing Fuel Purchase Orders at Four Corners Plant
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The tasks summarized in the above exhibit along with the invoicing process, are discussed on
pages 3-7 of the Four Corners Coal Contract Management document.

Invoices for Coal Purchases

In order to enable us to track the Company's processing of coal invoices, Larkin obtained copies
of cash vouchers and payment documentation for fuel purchases recorded in August 2019,
August 2020 and January 2021. These documents were provided in the confidential response to
data request Staff data request 1.6. Specifically, for each month of 2019, 2020 as well as January
2021, the Company provided Cho1la's coal purchase invoices that were issued by Peabody,
Cholla's coal quality invoices also issued by Peabody and Four Corners coal purchase invoices
that were issued by NTEC.

Larkin's review included tracing the invoices to the supporting data that was provided by the
Company. Larkin first examined each invoice and compared the vendor name, invoice number
and invoice date to the accompanying voucher and voucher supporting detail. The invoice detail
broke out the purchases by ship date, description, outbound ID number, number of transport
units, quantity, unit of measure, currency, price/UOM and amount. We then traced the total of
the amount(s) listed for Cholla and Four Corners from the supporting detail to the invoices. No
exceptions were noted.

Freight Vouchers

Staff data request 1.66 requested that APS provide freight cash vouchers for two days of coal
receipts in August 2019, August 2020 and January 2021 as well as copies of the portions of the
corresponding coal received reports. As it relates to Four Corners and the Navajo Generating
Station, the Company stated that since both of those generating facilities are mine mouth power
plants, there are no freight vouchers.

As it relates to Cholla, the response to Staff data request 1.66 included three confidential
attachments, which contained the requested freight voucher documentation for August 2019,
August 2020 and January 2021. Specifically, this documentation included:

Copies of APS "Check Request" documents for each of the three periods noted. This
document lists the invoice number, invoice date and description of the invoice detail (i.e.,
Cholla Freight).

Copies of invoices for each of the Check Requests referenced above,
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Copies of freight bills issued by BNSF Railway Company, which totaled four freight bills
for August 2019 and three freight bills for both August 2020 and January 202 I .

Upon reviewing the aforementioned documents, Larkin verified the freight costs reflected on the
BNSF freight bills tied to the corresponding invoices. In addition, Larkin tied out the amounts
reflected on the invoices and freight bills to the APS check request documents. No exceptions
were noted.

Fuel Ana lysis Repor ts

Staff data request 1.67 requested that APS provide the Company's procedures for preparing
monthly fuel analysis reports. In response, the Company stated that for both Cholla and Four
Corners, the sampling, analysis and fuel report preparation is provided by an independently-
operated Coal Sampling and Analysis Provider ("CSASP"). Therefore, APS does not have a
procedure for preparing monthly fuel analysis reports.4° According to the response to Staff data
request 2.2, and discussed in more detail later in this chapter, the CSASP for Cholla and Four
Corners is SGS Mineral Services, (SGS North America Inc.).

As it relates to the Company's procedures for preparing monthly fuel cost and analysis reports,
APS stated that its objectives for its monthly fuel analysis are to (1) identify factors that impact
dispatch and generation decisions, and (2) to compare the result with the Company's pre-existing
budget. Specific procedures include the following:4]

A Fuel Variance Report tracks the monthly variance between actuals arid budget, it
contains accounting data (from financial reporting and back- office accounting) and unit
generation data from energy accounting. The detailed breakdown matches the
Company's monthly Gross Margin Statement.

A Fuel Variance Table is built based on hourly data through an analytical model to
identify and calculate several factors that impact actual results as compared to budget. It
provides more detailed dispatch analysis based on volume (load), price,
outage/replacement power and other factors. It also shows how the Company utilizes
resources during unit outage events.

The Company provided examples of these confidential reports in its response to Staff data
request 1.40. Specifically, for the periods August 2019, August 2020 and January 2021 , APS
provided (l) a report titled APS Fuel & Purchased Power Summary Native Load and Excess
Sales Fuel Cost Details, (2) a two-page report with Energy Variance Explanations (GWH) and
Fuel Cost Variance Explanations, and (3) a report titled Fuel and Purchase Power Key Stories. A
brief description of each report is below.

APS Fuel & Purchased Power Summary Native Load and Excess Sales Fuel Cost Details

This report reflects summarized monthly actual, budget and variance information for Fuel and
Purchased Power Costs which are comprised of Total Dispatch Costs, Total Fixed Costs, Total

40 As it relates to the Navajo Generating Station. which closed in 2019, APS was not the operator therefore did not
have procedures for preparing monthly fuel analysis reports.
41 See the response to Staff data request 1.39.

4-3 l



Mark-to-Market ("MTM"), Total Off System Margin (excluding MTM and prior period
adjustments) and Total Prior Period Adjustments.

The amounts summarized for Fuel and Purchase Power costs are broken out by the following:
Generation Fuel (own load), Purchase Power (own load), Other (e.g., banked power), Off-
System, and Native Load Hedger Liquidation. For the three periods for which these reports were
provided, the total net system costs were overbudget by 822070 million in August 2019, under
budget by $l6.87l million for August 2020 and under budget by $l9.l92 million for January
202 l .

Energv Variance Explanations (GWH) and Fuel Cost Variance Explanations

This report reflects budget to actual information (and related variances) for both the Energy
Variance Explanations (GWH) and Fuel Cost Variance Explanations on a native load basis, Off-
System basis and a Total System basis for the following costs: Nuclear, Coal, Low Heat Rate
Gas Units CC, High Heat Rate Gas Units, Term Purchases, Renewables, Daily/Hourly
Purchases, Banking/Broker Fees, All Other, Gas Hedge Liquidation, Purchase & Power Hedge
Liquidation and Power Financials/ISO Adjustment. In terms of the variance explanations, this
report starts with the budgeted amount then breaks out the variances reasons as load, prices,
outages, replacements, other to arrive at the actual monthly cost for each of the cost categories
listed above.

Fuel and Purchase Power Kev Stories

This report summarizes on a high level the monthly information for loads, commodity prices
(gas and power), MTM, outages, off-system sales and average PSA cost. For example, the report
for August 2019 indicates that overall sales were higher than budget due to higher summer
demand. In terms of commodity prices, the August 2019 report reflected the following:

Budget
VarianceMi nCommodi  tv

G as

P ower

$

3

A u r a  e

1.74 s 2.27

24.80 S 39.46

Max

$ 3.91 $

s  72.32 3

0.13
(l3.42)

Average gas prices were higher than budget due to the price spike in the last week of the
month driven by weather and demand.

Electricity prices were lower than budget for majority of time of the month with a small
spike in the 4th-5!h due to demand.

Mark-to-Market - $2.7 million value change in the MTM contract result from the lower forward
curve in gas prices.

.

Outages -

No planned outages in baseload units.

. Short period of unplanned outage for West Phoenix CCC5, Palo Verde 2 and Four
Corners, but the rest of the fleet had great performance through the month with a net
saving if S I .9M) in outage-replacement activities.

Off-System - The off-system sales had a margin credit ($3.5 million)- which was $8.3 million
lower than budget due to lower budget sales .
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.

Average PSA Cost -

Average cost of $3.58 ¢/kWh, 0.40¢ higher than budget.

The higher than budget fuel costs led to higher PSA balance of $51 .8 million under
collected.

Retr oact ive Esca la t ions

Larkin requested that APS identify all pending or approved retroactive escalations that affected
fuel cost for the 2019, 2020 and January 2021 review period. In its response to Staff data request
1.69, the Company stated that there are no pending or approved retroactive escalations affecting
fuel costs during the review period.

Review Rela ted To Sta t ion Visita t ion And Coa l P r ocessing Pr ocedur es

Larkin conducted on-site plant visits to the Company's Cholla Power Plant on August 24, 2021
and the Four Corners Plant on August 25, 202 l. As discussed previously in Chapter 3, as it
relates to Cholla, APS owns and operates Units l and 3, which have capacity of l 16 MW and
271 MW, respectively. As it relates to Four Corners, APS has a 63 percent ownership stake and
operates Units 4 and 5, each of which have capacity of 485 MW.

.

.

.

.

Pursuant to these on-site visits, we observed the following at both power plants:

Plant operations

Coal inventory at the plants

Ash pond remediation to date

Interviewed plant personnel including the plant manager at both plants

• At Four Corners, Larkin and EVA were allowed into the NTEC area to observe the
testing lab and riding the train from the mine to the plant unloading area.

During our on-site plant visits to both Cholla and Four Corners, we requested that a Company
employee take photographs of various sites at both locations. The Company provided copies of
the requested photographs in its confidential response to Staff data request 3.3 and are included
in Appendix A for the Cholla plant and Appendix B for the Four Corners plant.

Coal Receiving

A description of the Company's coal receiving procedures and controls for shortages, overages,
and other discrepancies for the Cholla and Four Corners coal plants was provided in APS's
responses to Staff data request 1.71 and Staff data request 1.72. The process for how coal is
weighed as received at each plant is as follows:

Cholla  Plant

Pursuant to its contract with Peabody Coal Sales, LLC ("Peabody CoalS ales"), APS purchases
coal at the mine from Peabody. The coal is weighed at the mine and APS and BNSF rail accept
the mine's certified scales for weighing the coal. The mine scales, which are sealed, are certified
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in the spring and fall annually by the New Mexico Department of Agriculture. In the event the
seals on the mine scales are broken, a re-certification test is conducted. APS may attend the bi-
annual scale testing and has done so in the past. Belt scales at Cholla (which are actually meters
and not scales) are used to meter the coal tonnage from unloading to either the units or the
reclaim pile. The coal belt meters are used to measure the coal obtained from each railcar for
comparison to the railroad and/or mine manifest. The coal belt meters trigger belt scale
preventative maintenance in instances where a 3 percent deviation exists between the mine
manifest weight and the Cholla belt meter reads. In terms of shortages, overages or other
discrepancies, the Company stated that since the coal is weighed at the mine, any discrepancies
are typographical or clerical in nature. As it relates to discrepancies involving freight bills or
railcar numbers, any such discrepancies between APS and BNSF are reconciled against the
shipping manifests that use the scales at the mine. According to the response to Staff data
request 1.73, in the event an error is detected that results in a change in dollar amount, a new
invoice is issued.

Four  Cor ner s Plant

The coal is stock-piled adjacent to the generating unit by the supplier (the mine) and is delivered
to the coal silos via conveyor belt hourly as needed for operations. The coal is sampled for
analysis (see discussion below) and weighed by calibrated coal scales while in route on the
conveyor belts between the mine and the plant. Ownership of the coal transfers from NTEC to
APS at the scales and both are subject to the results of this scale and coal analysis. In terms of
shortages, overages and other discrepancies, there are no procedures or controls in place since
the scales are the singular point of measurement for both Four Corners and NTEC. For the same
reason, there are no freight bill or car number discrepancies at Four Corners.

Navajo Gener a ting Sta tion

The SRP was the operator of the Navajo Generating Station (which closed in 2019), and
therefore maintained its own separate coal receiving and discrepancy procedures.

Coal Sampling

Larkin also reviewed the Company's procedures for coal sampling, including (l) the frequency
of coal sampling, (2) how the coal samples are identified, and (3) what control is exercised over
forwarding coal samples to the laboratory, which was provided in the response to Staff data
request 1.76 and summarized below:

Cholla Power Plant

The sampling and analysis is performed by an independently-operated Coal
Sampling and Analysis Provider ("CSASP"). A sample is taken from each train
as it is loaded at the mine and follows American Society for Testing and Materials
("ASTM") D 7430 Mechanical Sampling of Coal. Each sample is identified by a
unique sample number. Approximately 60 lbs is sampled for same-day quick
testing and the final testing results for invoicing are sent two to three days later.

42 See the response to Staff data request 1.73.
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Four Corners Plant

The sampling and analysis is performed by an independently operated CSASP.
The coal supplier and the plant jointly own the on-site laboratory from which the
CSASP operates. The coal sampling system consists of two coal belt mechanical
samplers, which follow ASTM D 7430 Mechanical Sampling of Coal. The
number of samples is determined by the weight of the coal delivered through the
sampling system for each calendar day divided by 2,000 (the maximum tonnage
represented by a single sample). All analyses for purposes of coal billing are
completed on-site.

As previously discussed, the response to Staff data request 2.2 stated that the independently
operated CSASP is SGS Mineral Services, (SGS North America Inc.). With regard to Cholla,
there is no direct contract between APS and SGS North America Inc. Rather, the coal sampling
and analysis is included in Article 7 of the base coal supply agreement with Peabody CoalSales.
with regard to Four Corners, there is a contract between SGS North America Inc. and Bis ti
Fuels, which is a direct contractor ofNTEC. Although APS is a partial OWD€l of Four Comers,
is not a party to SGS North America Inc. contract. APS (and the other owners of Four Corners)
reimburse Bis ti Fuels for 50 percent of incurred laboratory costs.43

Navajo Generating Station

With regard to the Navajo Generating Station, SRP was the operator and therefore maintained its
own separate coal sampling procedures.

Staff data request 1.74 requested a description of how damaged railcars are checked and who
instigates claims for shortages. In response, APS stated that as it relates to Cholla, railcar counts
are compared to the shipping manifests. The railcars are leased from BNSF, therefore, any
damaged or missing railcars are the responsibility of the supplier. with regard to Four Corners,
as previously noted, this facility is a mine mouth power plant whereby coal is stockpiled by
NTEC on their property and delivered via conveyor belts on an hourly basis as needed.
Therefore, there are no railcars to checked nor is there the possibility of claims for shortages.
with regard to the Navajo Generating Station, the Company stated that SRP was the operator of
that facility and therefore maintains the description of how damaged railcars were checked and
who instigated claims for shortages.

Monthlv Cut-Off Procedures

with regard to the Company's monthly cut-off procedures for coal, for Cholla, the month-end
inventory amounts are calculated by (I) taking the starting inventory, (2) subtracting plant coal
bum, and (3) adding any coal in-transit, waiting to be unloaded, or unloaded during the month.
For Four Corners, scale quantities are read each day at 00:00 (i.e., midnight) in order to record
the amount of sold tons in the calendar day. These daily readings are then dispersed between the
Company, the coal supplier and the independently-operated laboratory. SRP was the operator of
the Navajo Generating Station and maintained any coal-related month-end cut-off procedures.

43 See the response to Staff data request 2.2.
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Scale Calibration

Scale calibration logs for each month of 2019, 2020 and January 2021 were requested in Staff
data request 1.77. In its response, the Company stated that for Cholla, the coal supplier
calibrates the scales twice annually. For 2019, APS provided calibration logs dated April 9,
2019, and October 9, 2019. For 2020 however, due to Covid-19 restrictions, only one scale
calibration occurred, which was November 10, 2020. For Four Corners, the coal supplier
calibrated the scales twice during the review period, including on May 1, 2019, and on
September 17, 2020. However, the Company was unable to provide the scale calibration results
from May 1, 2019. For the Navajo Generating Station, since SRP was the operator, APS does
not have scale calibration logs for that facility.

We reviewed the scale calibration logs that were provided for Cholla and Four Corners, and
noted that there were generally no problems noted on the scale calibration logs.

A description of the procedures followed when coal scales are inoperable was provided in the
response to Staff data request 1.78 including:

. Cholla: No trains are loaded at the mine (the point of sale) when the scales are inoperable.
At the plant, there are redundant belt meters along each path from the pile or train on the way
to the coal silos. There is no path the coal can take where coal is measured multiple times
while in route to the coal silos.

.

.

Four Corners: The coal supplier maintains two sets of coal scales at the point of sale, which
is one scale on each of two coal conveyor belts. If one conveyor belt or coal scale becomes
inoperable, the coal supply is switched to the other conveyor belt and scale. If coal supply
cannot pass through the point of sale, then coal must be supplied to the emergency coal
conveyor belt. In this event, NTEC must truck the coal and no scale is used. Upon the
emergency being completed, NTEC uses professional survey equipment and engineering
software to calculate the tons of coal supplied.

Navajo: SRP followed its own procedures when coal scales were inoperable at the Navajo
Generating Station.

Lab Sampling Reports

Copies of laboratory sampling reports for coal purchases recorded in August 2019, August 2020
and January 2021 were requested in Staff data request 1.79 in order to compare such reports with
accounting and purchasing records. The Company's response to Staff data request 1.79 included
the requested laboratory sampling reports for Four Corners whereas the requested sampling
information for Cholla was included in the quality analysis information provided in the response
to Staff data request 1.6. APS stated that as operator of the Navajo Generating Station, SRP
maintained copies of the lab sampling reports for that facility.

Coal Handling from Stockpile to Firebox

APS's procedures for handling coal from the stockpile to the firebox or boiler at the Cholla Plant
and Four Corners Plant were provided in response to Staff data request 1.80. Specifically, for
Cholla, coal is loaded from the reclaim pile onto a conveyor belt into coal silos. In addition, coal
can be directly unloaded from railcars into the conveyor belt system. As it relates to Four
Comets, this plant does not maintain coal stockpiles. Rather, coal is stockpiled adjacent to the
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Four Corners facility by NTEC on its properly and delivered to the coal silos on conveyor belts
hourly as needed. SRP maintained the requested procedure for the Navajo Generating Station.

Physical Inventory

APS's procedures for taking physical inventories of coal and fuel oil are described in the
response to Staff data request 1.81. With regard to Four Corners, the Company does not
maintain any coal stockpiles or fuel oil. As noted above, coal is stockpiled adjacent to Four
Corners by NTEC. Therefore, Four Corners does not have procedures for taking physical
inventories. with regard to Cholla, the Company provided the following explanation:

Each spring and fall, a coal pile survey (using GPS drive-over) is conducted (by a
third party) at Cholla to measure the size of the coal pile. Each fall, a drilled core
sample test of the coal pile is taken to analyze the density of the coal pile. If the
GPS survey results show a deviation of < > 5% from the Cholla coal pile
inventory volume, an adjustment is made to the APS coal pile book inventory.
The last adjustment was made in 2012. The lack of a need to make inventory
adjustments supports that the calculations for inventory and fuel bums are
reasonably accurate. Fuel oil at Cholla is stored on site in tanks with sight glasses
and electronic measurement for inventory levels.

The Company provided the results of coal stockpile surveys conducted in 2019 and 2020 at the
Cholla plant. Specifically, the Company conducted two coal stockpile surveys in 2019 (i.e., June
17 and November 12) and two coal stockpile surveys in 2020 (i.e., June 1 and November 13).
The results of the coal stockpile survey conducted on June 17, 2019, is summarized in the exhibit
below:

Exhibit 4-16
Comparison of Cholla Inventory Tons vs. Coal Stockpile Survey Results at June 17, 2019

(5)E Segundo /
Lee Ranch
(Alt 1A Pile)

Total
Coal Inventory

Spring Creek
(Alt 3 Pile)

555,885454,079 101,806

101,806

Cholla Book Inventory - June 17, 2019
+I- Adjustments

Adjusted Book Inventory

Coalpile Tons Mikon ( GPS Survey )
less Capitalized Base Coal pile

Adjusted Mikon Survey Quantity

454,079

466,295

465,295

555,885

559,949

559,949

(4,064)

-0.731%-2.690% 8.007%

Variance ( Tons )

June 17, 2019

_ _ _
-_ _ _
_ _ _

Variance ( % )

Source: Staff Data Request 1.83

As shown in the exhibit above, the Company's total adjusted book inventory was 555,885 tons
whereas the GPS survey results indicated total coal inventory of 559,949 tons, or a variance of
(4,064) tons and a percentage difference of -0.731 percent, which is within the < > 5 percent
threshold described in the passage above from the response to Staff data request 1.81. Based on
those guidelines, no inventory adjustment was made.
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The results of the coal stockpile survey conducted on November 12, 2019, is summarized in the
exhibit below:

Exhibit 4-17
Comparison of Cholla Inventory Tons vs. Coal Stockpile Survey Results at November 12,
2019

(5)
Total

Coal Inventory
Spring Creek

(Alt 3 Pile)

El Segundo /
Lee Ranch
sAlt 1A Pile)

56,574391,015 447,588

441,588391,015

408,879

56,574

49,644

49,644408,879

Cholla Book Inventory November 12, 2019
4/ Adjustments

Adjured Cholla Book Inventory

Coal pile Tons Mikon ( GPS Survey )
less Capitalized Bax Coalpile

Adjusted Mikon Survey Quantity _ _ _
-2.443%

17,864

-4.569% 12.249%

Variance ( Tons )

Variance ( % )

_ _ _ _

_ _ _
Source: Start Data Request 1.83

As shown in the exhibit above, the Company's total adjusted book inventory was 447,588 tons
whereas the GPS survey results indicated total coal inventory of 458,523 tons, or a variance of
( I0,935) tons and a percentage difference of -2.443 percent, which is within the < >5 percent
threshold described in the passage above from the response to Staff data request 1.81. Based on
those guidelines, no inventory adjustment was made.

The results of the coal stockpile survey conducted on June 1, 2020, is summarized in the exhibit
below:

Exhibit 4-18
Comparison of Cholla Inventory Tons vs. Coal Stockpile Survey Results at June 1, 2020

Total
Coal Inventory

El Segundo /
Lee Ranch
(Alt 1A Pile)

(5)
Spring Creek

(Alt 3 Pile)

582,817 32,176 614,993

582,817 32,176

23,198

614,993

616,827

616,827

Cholla Book Inventory June 1 2020
+I Adjustments

Adjusted Cholla Book Inventory

Coalpile Tons Mikon ( GPS Survey )
less Capitalized Base Coalpile

Adjusted Mikon Survey Quantity _ _ _
(10,812)

-1.855%

(1,834)

0.298%

8,978

27.902%
_

_ _ _

Variance (Tons )

Variance (%)

Source: Staff Data Requed 1.83

As shown in the exhibit above, the Company's total adjusted book inventory was 614,993 tons
whereas the GPS survey results indicated total coal inventory of 616,827 tons, or a variance of
(1 ,834) tons and a percentage difference of -0.298 percent, which is within the < >5 percent
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threshold described in the passage above from the response to Staff data request 1.81. Based on
those guidelines, no inventory adjustment was made.

The results of the coal stockpile survey conducted on November 13, 2020, is summarized in the
exhibit below:

Exhibit 4-19
Comparison of Cholla Inventory Tons vs. Coal Stockpile Survey Results at November 13,
2020

(5)
Spring Creek

(Alt 3 Pile)

El Segundo /
Lee Ranch

(Alt 1A Pile]
Total

Coal Inventory

182,674 182,674Cholla Book Inventory - November 13, 2020
+/ Adjustments

Adjur ed Cholla Book Inventory

Coalpile Tons Mikon ( GPS Survey )
less Capitalized Base Coalpile

Adjusted Mikon Survey Quantity

182,674

178,414

178,414

182,674

118,414

178,414

Z

Z_ _ _
na m

2.332%2.332% 0.000%
1111111111111111111111111111111111111111111

illlllllllllllllllllllllllllllllllllllllllllllll

Variance (Tons )

Variance ( %)

Source: Staff Data Request 1.83

As shown in the exhibit above, the Company's total adjusted book inventory was 182,674 tons
whereas the GPS survey results indicated total coal inventoly of 178,414 tons, or a variance of
4,260 tons and a percentage difference of 2.332 percent, which is within the < >5 percent
threshold described in the passage above from the response to Staff data request 1.81. Based on
those guidelines, no inventory adjustment was made.

As the operator of the Navajo Generating Station (prior to closing in 2019), SRP maintained the
procedure for taking physical inventories of coal and fuel oil at that facility.

Generating Station Reports

Larkin requested copies of generating station reports for the review period in Staff data request
1.85. In response to our request, APS referred to the monthly fuel reports for Cholla on coal
processing procedures, inventories and results (discussed above). In addition, in its response to
Staff data request 1.85, APS provided reports for the disposition of fly ash at Four Comers,
including bottom ash shipments and cenosphere shipments in 2019, 2020 and January 2021. We
reviewed these reports, which were provided by Salt River Materials Group and which listed the
bottom ash and cenosphere shipments for each month of the review period. The bulk of the
activity in these reports related to the monthly disposition of fly ash as there was minimal
activity related to monthly cenosphere shipments during the review period, including a total of
39.24 tons in 2019, 23.63 tons in 2020 and zero tons in January 2021.

Staff data request 1.86 asked the Companies to identify any internal investigations which
resulted from what was reported on the generating station reports provided in Staff data request
1.85 for the review period. APS responded that internal investigations are completed using
either an Event Free Clock Reset or a Critical Learning Event ("CLE") and that corrective
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actions are determined based on the events that occurred. In addition, APS stated that one CLE
for fly ash was completed during the review period. Specifically, this event occurred on October
8, 2019, and identified by FC-2019-00254. The details of this event are as follows:

_
_

_

Close Call - mechanical labor preparing to open the 5 west fly-ash surge
silo access door. While was preparing to begin work, an Auxiliary
Operator questioned their work-scope. indicated that they were tasked to
gain access to the 5W surge silo vessel, in preparation for an outage inspection.
The operator informed the contracting group that the surge silo did not have
proper isolation for their scope of work.

Larkin requested copies of the station reports for the review period which were sent to the
Company's general office for incorporation into company statistics and to provide workpapers
sufficient to trace the reports to those statistics in Staff data request 1.87. In response, APS
stated that it currently utilizes the GADS software program through PowerSuite to maintain
generation statistics whereby plant data is fed through the program and a validation completed
each month to check for errors. with regard to station reports, in its supplemental response to
Staff data request 1.87, APS stated:

No formal reports are provided to the Company's general offices regarding
operating statistics at generating units. All information is entered into the GADS
software program discussed above. Output from this software is then used to
develop reports for management review, including generation and other relevant
information in the monthly PSA reports provided in response to Staff 1.94.

The Company's PSA filings and confidential workpapers are discussed in detail in a later section
of this chapter.

Review Rela ted To Fuel Costs

Pursuant to the PSA POA, fuel expense is among the includable costs in the PSA with such costs
being recorded in the following FERC Accounts: (1) 501 - Fuel (Steam), (2) 518 - Fuel
(Nuclear) less ISFSI regulatory amortization, and (3) 547 - Fuel (Other Production). In the
Company's confidential monthly PSA workpapers, APS breaks out fuel expense by (1) gas
generation, (2) gas generation under tolling agreements, (3) gas hedges and mark-to-market
expense, (4) oil generation, (5) coal generation, and (6) nuclear generation.

Coal generation comprised the bulk of APS's fuel expense during the review period. The coal
costs for the Cholla, Four Corners and Navajo generating plants for each month of the review
period are summarized in the exhibit below:
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Exhibit 4-20
Summary of Monthly Coal Costs at the Cholla, Four Corners and Navajo generation plants
during the period January 2019 through January 2021
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We reviewed the monthly confidential PSA workpapers electronically in Excel for the categories
of fuel costs noted above and tied the amounts back to APS fuel expense reports. No exceptions
were noted.

As previously noted, the Company retired Navajo Units 1-3 during the fourth quarter of 2019.
Accordingly, beginning in November 2019, the monthly coal costs for Navajo decreased
significantly as shown in the exhibit above. However, beginning in March 2020 and continuing
through January 2021 , the Company's fuel expense reports (and shown in the above exhibit)
included monthly costs for Navajo totaling $89,000 ($29,512 - Unit I, $30,071 - Unit 2 and
$29,417 - Unit 3). In response to our inquily regarding these charges, the Company stated that
the $89,000 monthly charge to the Navajo units reflects the amortization of a previously paid
sett1ement44, which has been allocated to final reclamation costs for Navajo. In addition, final
reclamation costs are recovered through the PSA with the amortization of these costs aligned to
APS's most recent rate case, which is scheduled to be complete in April 2026. The Company
included a monthly amortization schedule in its response to Staff data request 9.1, which showed
the monthly amortization through April 2026. We noted that beginning in December 2021,
which is beyond the review period, the Navajo monthly amortization increased from $89,000 to
$248,000. In its response to Staff data request 9. 1 , APS stated that this increase in the

44 Per the response to Staff data request 1.18, a settlement involving Navajo was negotiated with Peabody as part of
their final settlement agreement.
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amortization is due to an increase in final reclamation costs between the original estimate from
the Company's 2016 rate case as compared to the final reclamation costs requested during APS's
2019 rate case.

The actual monthly coal generated at the Cholla, Four Corners and Navajo generating plants that
is associated with the monthly coal costs shown in Exhibit 4-20 are summarized in the exhibit
below:

Exhibit 4-21
Summary of Monthly Coal Generation (in MWh) at the Cholla, Four Corners and Navajo
generation plants during the period January 2019 through January 2021
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Pursuant to the retirement of Navajo Units 1-3 during October and November of 2019, beginning
in December 2019 and continuing through January 2021, there was no coal generated at Navajo
Units 1-3 as shown in the exhibit above.

Using the coal cost and generation data from the previous two exhibits, we calculated the coal
cost per kwh for Cholla, Four Comers and Navajo as summarized in the table below:
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Exhibit 4-22
Summary of Coal Cost per kwh at the Cholla, Four Corners and Navajo generation plants
during the period January 2019 through January 2021
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We compared our calculations of the coal costs per kwh to the Company's calculations in its
confidential PSA workpapers. No exceptions were noted.

We attempted to tie the total 2019 and 2020 fiiel costs to the Company's respective 2019 and
2020 FERC Form 1 filings. However, we were unable to directly tie the total year-end fuel costs
reflected in the monthly confidential PSA workpapers to APS's FERC Form l filings as shown
in the exhibit below:
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Exhibit 4-23
Comparison of Fuel Costs in PSA Work papers to FERC Form 1 Filings
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As shown in the above exhibit, for 2019 there was a $17,576,986 difference between the monthly
confidential PSA workpapers and the 2019 FERC Form 1. For 2020, there was a ($56,206,618)
difference between the PSA workpapers and the 2020 FERC Form 1. We asked APS to provide
a reconciliation of the Company's overall 2019 and 2020 fuel costs from the confidential
monthly PSA workpapers to the respective 2019 and 2020 FERC Form 1 filings." In its
response to Staff data request 7. 1 , the Company provided the requested reconciliations for 2019
and 2020 shown in the exhibit below:

45 See Staff data request 7.1 and Staff data request 7.2.
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Exhibit 4-24
Reconciliation of Fuel Costs in PSA Workpapers to FERC Form 1 Filings
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As shown in the above exhibit, the furthermost column on the right shows the aforementioned
differences of$l7,576,986 and ($56,206,6I 7) for 2019 and 2020, respectively. In response Staff
data request 7. 1, the Company stated that variance between the 2019 PSA workpapers and 2019
FERC Form 1 fuel expense amounts is the deferred mark-to-market exclusions.46 As part of its
reconciliation, the Company provided screenshots from its general ledger from which we tied the
monthly mark-to-market exclusions listed in the exhibit above. No exceptions were noted.

For January 2021, we tied the fuel costs from the Company's PSA workpapers to the monthly
fuel expense reports. No exceptions were noted.

Conclusion

With the Company's explanations and reconciliations shown above coupled with tying amounts
to the fuel expense reports and FERC Form l filings, we conclude that APS's fuel costs were
accurately stated for the review period.

46 The response to Staff data request 7.2 provided a similar explanation for the 2020 variance of ($56,206,618).
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Review Related To Purchased Power

Pursuant to the PSA POA, purchased power costs are among the includable costs in the PSA
with such costs being recorded in FERC Account 555. In the Company's confidential monthly
PSA workpapers (discussed in more detail later in this report), APS breaks out purchased power
costs by Long-Tenn Purchased Power Expense, Market Purchased Power Expense and Other
Purchased Power Expense on the Energy Transactions tab.

We reviewed the monthly confidential PSA workpapers electronically in Excel for the three
categories of purchased power costs and tied the amounts back to two tabs titled "Level 3" and
"Level 3 Tie Out".47 No exceptions were noted. We then attempted to tie the total 2019 and
2020 purchased power costs to the Company's respective 2019 and 2020 FERC Fonn 1 filings.
However, we were unable to directly tie the total year-end purchased power costs reflected in the
monthly confidential PSA workpapers to APS's FERC Form 1 filings as shown in the exhibit
below:

Exhib it 4-25
Compar ison o f Purchased Power  Cos ts  in  PSA Workpapers  to  FERC Form 1 Fil ings
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As shown in the above exhibit, for 2019 there was a $22,633,423 difference between the monthly
confidential PSA workpapers and the 2019 FERC Form 1. For 2020, there was a $102,066,640
difference between the PSA workpapers and the 2020 FERC Form 1. We asked APS to provide
a reconciliation of the Company's overall 2019 and 2020 purchased power costs from the
confidential monthly PSA workpapers to the respective 2019 and 2020 FERC Form l fi1ings.4*'
In its response to Staff data request 7. 1 , the Company provided the requested reconciliations for
2019 and 2020 shown in the exhibit below:

47 According to the response to Staff data request 1.97 the Level 3 and Level 3 Tie Out tabs in the confidential PSA
workpapers reflect APSis general ledger detail for each account that contain costs and/or revenues included in the
Company's monthly FSA filings for each month of the review period.
ex See Staff data request 7.1 and Staff data request 7.2.
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Exhibit 4-26
Reconciliation of Purchased Power Costs in PSA Work papers to FERC Form 1 Filings
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As shown in the above exhibit, the furthermost column on the right shows the aforementioned
differences of $22,633,423 and $102,066,640 for 2019 and 2020, respectively. In response Staff
data request 7. 1 , the Company stated that variance between the 2019 PSA workpapers and 2019
FERC Form 1 purchased power amounts is monthly broker fees booked to FERC Account 557. 1
and monthly PSA deferral expense booked to FERC Account 5557.49 The exhibit below
provides a breakout by month of the broker fees and PSA deferral expense that comprise the
differences noted above between the PSA workpapers and FERC Form 1 filings:

49 The response to Staff data request 7.2 gave a similar explanation for the 2020 variance of SI02,066,640.
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Exhib it 4-27
Month ly  Breakout o f Broker  Fees and PSA Defer ral Expense
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2019 Variance by FERC Account
555.7 (PSA Deferrals) 557 (Non-Broker Fees)

s
$
s
s
s
$
s
s
$
$
s
s
s

(9,637,314) s (234737)  s

( l3,858,283) S (230,145) S

(5,753,828) $ (453,286) S

9268941 $ (534445)  S

13,502,337 3 (253,531) S

9,724818 $ (135,432) s

5298,532 s (216783)  s

5,341,252 is (251,821) $

3,023,990 S (349457)  s

6574192 s (266,299) S

3,346,676 $ (231,524) S

(754,837) $ (281165)  S

26,076477 $ (3,438625)  $

PSA to FERC F()M1l Delta s
immaterial Difference S

(9,872050)
(14,088,428)
(6,201 I I so
8734,496

13,248806
9,589,386
5081,749
5,089,430
2.674,533
6307,893
3.115, 152

(I.036001)
22,637.852
22.633,423

4,429

Total

2020 Variance by FERC Account
555.7 (PSA Deferrals 557 (Non-Broker Fees )
s
$
$
$
S
S
s
s
s
S
$
s
$

1746,397
4, 102,819

1570,318
4,93 l .255
2,109,873

I 8,806,2 17

21,970,459
22187,169
12,154,979
6,778,585
2,72 I ,904
5,940064

105,020039

153 I ,057
3,855,634
1323475
4,690,31 1
1,903,061

18,600,899
21,724,154
21,966,170
11.848,515

6529,374
2,517,977
5576018

102066,644
102066640

4

3 (215340)  S

$ (247,185) S

$ (246.843) S

$ (240,944) S

$ (206,813) S

S (205318)  S

$ (246,305) S

3 (220,999) s

$ (306465)  S

S (249211)  S

$ (203,927) S

S (364.046) 3

$ (2,953395) S

PSA to FERC Forml Delta S

Immaterial Difference S

Source: StaftData Request 7. I

As shown in the above exhibit, there were variances of $4,429 and $4 for 2019 and 2020,
respectively, which we consider to be immaterial. We tied the amounts above to the general
ledger detail. No exceptions were noted.

For January 2021, we tied the purchased power costs shown on the Energy Transactions tab to
the general ledger detail reflected on the Level 3 and Level 3 Tie Out tabs. No exceptions were
noted.
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Conclusion

With the Company's explanations and reconciliations shown above coupled with tying amounts
to the general ledger and FERC Form 1 filings, we conclude that APS's purchased power costs
are generally accurately stated.

Review Rela ted to Ser vice Inter r upt ions And Unscheduled Outages

Documentation relating to the review of Service Interruptions, Unplanned Outages and Planned
Maintenance includes APS's responses to Staff data request 1.43, Staff data request 1.44, Staff
data request 1.121, Staff data request 1.122, Staff data request 1.123 and Staff data request 1.124.

Staff data request 1.43 inquired about instances in which customers' power supplies were
interrupted during the review period January 2019 through January 2021. In response, the
Company stated that during the review period, there was no customer outages due to a lack of
power supply.50

As it relates to planned maintenance or overhead outages as well as unplanned outages at any of
the Company's coal-fueled generating plants during the review period, in its responses to Staff
data request 1.121 and Staff data request 1.122, APS referred to the response to Staff data
request 1.44. As it relates to unplanned outages, the Company stated that it uses a model to
forecast the probable number of unplanned outages that are likely to occur in order to manage
coal inventory levels. For planned maintenance or overhead outages, APS forecasts maintenance
outages to occur in planning models that are used to manage coal inventory levels.5! In addition,
the Company stated:

Any deviations to the planned inventory levels are managed through annual coal
nominations governed by the coal supply agreements. Four Corners is a mine
mouth operation where APS does not take possession of coal inventory, so
inventory levels are managed by the mine to a contractual level. Cholla uses
annual nominations to manage inventory forecast deviations. APS was not
involved in the management of inventory for the Navajo Generating Station,
which was operated by SRP."

Staff data request 1.44 requested that APS identify instances during the review period in which
the Company's generating units experienced unscheduled outages and to provide documentation
concerning the following:

1. The cause(s) of the outage, including whether APS conducted a root-cause analysis.

2. Steps taken by the Company to minimize the impacts of the unscheduled outage.

3. Efforts made to secure replacement power, if applicable.

4. The methodology employed to price the replacement power, if applicable.

5. The cost impacts resulting from the periods during which the unscheduled outage occurred.

50 According to the response to Staff data request l. 123, APS also stated that no coal supply interruptions occurred
during the 2019. 2020 and January 2021 review period.
51 See the response to Staff data request 1.122.
sz See the responses to Staff data request 1.121 and Staff data request 1.122 .
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In response to item 1, APS provided an Excel attachment titled "Event Report", which provided
a list of the unscheduled outages that occurred during the period January 2019 through January
2021 at the following generating units: Cholla, Four Corners, Palo Verde, Redhawk, West
Phoenix, Ocotillo, Saguaro, Sundance and Yucca.

The Event Report, which is voluminous, is organized by the column headings shown in the
following exhibit:

Exhibit 4-28
Column Headings of Event Report Detailing Unplanned Outages at APS's Generating Units

Event End aqzwwhComponent Cause Code Name
I

Event
Number

Cause
Code

Event
Desai on

Event
T\ m

As shown in the above exhibit, the Event Report is organized by: Event Number, Unit, Event
Start, Event End, Event Type, Cause Code, Component, Cause Code Name, Event Description,
Eq Hours, and Eq MWh. With regard to the Cause Code and Cause Code Name columns, a
second tab on the Event Report Excel file titled "Cause Code Descriptions" includes a
comprehensive listing of the Cause Codes. This voluminous listing is comprised of over 13,000
line items and is organized by following column headings:

Exhibit 4-29
Column Headings of Cause Codes Related to Unplanned Outages at APS's Generating
Units

Cause

Code

Name

Unit

Type Cause

Name Code ID

Unit

Tyne
Code

System Component  SubComponent

Name Name Name

On a test basis, we compared the Cause Codes and Cause Code Names from the Case Code
Descriptions tab to what is reflected on individual line items on the Event Report and noted no
exceptions. Using Cholla Unit l as an illustrative example, an unplanned outage on the Event
Report with an Event Start date of June 28, 2019, and an Event End date of June 29, 2019, stated
"feeder leveling gate on B" mill was broken 1b" under the Event Description column. This
event was assigned Cause Code 320 and has the Cause Code Name "Foreign Object in
Pulverizer's Mill", which we traced back to the Cause Code Descriptions listing. No exceptions
were noted.

with regard to APS conducting root-cause analyses for its unplanned outages during the review
period, the Company provided three additional attachments in response to Staff data request 1.44
titled (1)2019 Summer Event Summary, (2) 2020 Summer Event Summary, and (3) 2020-2021
Winter Event Summary. These documents listed the same unplanned outages that are included
on the Event Report. APS asserted that the Event Summary documents included the corrective
actions taken and lessons learned from the unplanned outages. For example, with regard to the
outage event discussed above with regard to Cholla Unit l (i.e., Cause Code 320), the 2019
Summer Event Summary document stated the following:

Corrective Actions: Repaired the leveling gate for 1B mill and then cleaned out mill, pyrite
section and associated coal piping. Used a vacuum truck to expede the cleaning process.

Lessons Learned: This is the second leveling gate issue for the unit in the past few weeks. Coal
yard does report some large chunks of coal and some rocks coming in from the mine. We are
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also performing a top to bottom walkdown inspection of the #l Crusher Tower to ensure all
components are in proper order.

As it relates to efforts APS has made to minimize the impacts of unplanned outages, the
Company stated that it takes the following steps to minimize such outage impacts :

a . Reserves are held on a 24x7 basis to account for unscheduled events as applicable, such
as:

i.
ii.

iii.

Intrahour flexibility;
Operating reserves, and
Regulation.

b. Communication between plants and dispatch is maintained on a 24x7 basis to ensure
coordination.

c. APS plans and optimizes routine maintenance to ensure assets are maintained.

d. APS manages generating unit wear, including starts and risk.

As it relates to efforts APS has made to secure replacement power (if applicable), the Company
stated that in addition to the steps listed above, replacement power is purchased from the market
through Day Ahead or Real-Time availability as applicable.

The exhibit below reflects the monthly cost impacts (net of replacement costs) from the
unplanned outages that occurred during the review period:

Exhibit 4-30
Monthly Unplanned Outage and Replacement Costs for the Period January 2019 - J anuary
2021

As shown in the exhibit above,

We inquired as to why certain unplanned outage costs and replacement costs are positive and
other such costs negative. In its response to Staff data request 8.5, APS provided a table which
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shows in general terms, how to interpret the positive and negative values, which is replicated in
the exhibit below:

Exhib it 4-31
Summary  o f Unp lanned Outage Pos itive and Negative Values

1Factor
Outage
Duration
Valiance

Ne atiw Values
Cost savings result from outage
durations that are shorter than
budgeted

Fositiwe Values
Costs are larger and positive
when the duration ofuriplanned
outages are equal to or longer
than budgeted outages

Fuel Price
Variance

Cost savings result when actual iilel
cost is less than budgeted fuel cost

l

Costs are positive when the fuel
prices are equal to or greater than
bud eted fuel rices

The Company stated that the treatments summarized in the above exhibit can be applied to any
reporting month and that for most months, the results reflect a combination of both factors noted
above. In addition, this treatment also applies to the avoided cost, which represents fuel costs
not avoided when the generating units are not running due to forced outages at the actual market
fuel prices.

With regard to the unplanned outage costs included in the Company's PSA filings, APS stated
that the monthly net unplanned outage costs listed in Exhibit 4-30 above reflect all outages
(planned and unplanned) for all of APS generation facilities. The costs associated with the
unplanned outages that are included in the PSA are reflected on the "Outage Cost" tab of the
Company's monthly confidential PSA filings" and are broken out by generating facility.

Cholla Plant

The exhibit below shows the unplanned outage costs that were included in the PSA for Cholla
during each month of the review period:

53 See the response to Staff data request 8.5.
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Exhibit 4-32
Summary of Unplanned Outage Costs at Cholla from January 2019 through January 2021 -
Amounts in $000's

As shown in the exhibit above, the unplanned outage costs are shown as gross replacement cost
l ess avoid ed  costs°4 resu l t in g  in  actu al  n et  rep l acemen t  cost .  _

_
Included in the Company's confidential monthly PSA filing workpapers (which are discussed in
more detail below), is a tab titled "Outages", which was included in the PSA workpapers to
address Item A, number 4 on page 9 of the PSA POA.56 Specifically, Item A, number 4 is
described as follows in the PSA POA:

Outage information for each month including, but not limited to, event type, start
date and time, end date and time, and a description.

The unplanned outages that occurred at Cholla during 2019 are summarized in the exhibit below:

54 As indicated in the confidential PSA workpapers (provided in Staff data request l.95), avoided costs represent the
fuel costs that are avoided when the generating units are not running due to unplanned outages.
55 Cholla Unit 2 was retired in 2016.
so See Staff data request 1.138, confidential attachment APS2lFA00004, page 7.
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Exhibit 4-33
Summary of Unplanned Outages at Cholla from January through December 2019

II Dcscri on*Plant and Unit
Outage

T
Line
No.

Outage Eid:
Date / Time

Outage Start:
Date /  Time

January 20 I9
No Outages

I 2Jan19 22:23
l
2 I 7:00

Chol1a Unit l
Cholla Unit 3

0.00
138.6218Jan19 UI Unplanncd

19:3012:19 23Feb-19 Ul Un fannedCholla Unit 3 151.183

14M arI9
l4M ar I9
14M arI9

05:44
15207
21:58

l4:54
I 7:I5
23:15

UI
Ul
UI

Cholla Unit 3
Cholla Unit 3
Cholla Unit 3

4
5
6

12917
2.13

1.28

Unp fanned
Unp fanned
Unplzmned

Cholera Unit 37 j j - _ - 1
04:02
00:58
06:30

23:17
23:45
09:55

Ul
Ul
UI

8
9
10

Cholla Unit l
Cholla Unit 3
Cholla Unit 3

4.75
1.22

20.58

21May I 9
08May I 9
I 6-May-I9

Unp lanncd
U Np fanned
Unp lanncd

I I
12

Cholla Unit l
Cholla Unit 3

G1 olla Unit l
Cholla Unit 3

13
14

15 ChollaUnit 3

Cholla Unit 3

" _ _ _ -- M -
16:22I 7Oct-I904:50 UI17 Cholla Ur1it 3 l 1.53Unp lanncd

07N ov I9 22:0812:17 Ul 9.85UnplannedCholla Unit l
Cholla Unit 3

B
M

l l : l2 29DecI9

February 2019
I 7Feb-19

March 2019
09M arI9
I4M ar I9
I4M ar I9

April 2019
No Outer yes
May 20 I9
20M ayI9
07M ayI9
I5M ay I9

J one 20 19
No Outages
No Outer 'es
July 20 I9

No Outages
No Oota res

August 20 I9
No Oota es

September 2019
No Olla es
October 2019

I  7OctI9

November 2019
07Nov-I9

No Outages

December 2019
29Dec.9 12:21 Un fanned20 Cholla Unit I 1.15UI

21 471.46Total Hours of Unplanned Outages as Cholla in 2019

Source: StaffData Request 1.95 from the Outages tab of the Confidential PSA Workpapcrs

* Outer e desc . sons conformto the olficiaINERC/GADS outer e descri sons. All outer es less than 1 hour have been excluded

As shown in the above exhibit, there were unplanned outages at Cholla totaling 471.46 hours
during 2019. The most significant unplanned outages were at Unit 3 in January, February and
March, which lasted for 138.62 hours, 151.18 hours and 129.17 hours, respectively, and zero
unplanned outages from June through September. From October through December 2019, the
unplanned outages at Cholla Units 1 and 3 were of a relatively short duration. It should be noted
that there were also planned outages and maintenance performed at Cholla during 2019 as well,
although the above exhibit reflects only the unplanned outages.

Also included in the Company's confidential monthly PSA filing workpapers is a tab titled
"Generation (2)", which was included in the PSA workpapers to address Item A, numbers 1-3
and 5-6 on page 9 of the PSA POA and which compiles information from the Company's

4-54



Generation Detail and Fuel Expense worksheets, including: generation, cost, heat rate and EFOF
for each unit.57 Specifically, Item A, numbers -1-3 and 5-6 are described as follows in the PSA
POA:

.

•

Item A, number 1: Net generation in MWh per month and 12 months cumulatively.
Item A, number 2: Average heat rate, both monthly and l2-month average.
Item A, number 3: Equivalent forced-outage factor (see below), both monthly and 12-
month average.
Item A, number 5: Total fuel costs per month.
Item A, number 6: the fuel cost per kwh per month.

The confidential PSA workpapers describes the EFOF as the fraction of a given period in which
a generating unit is not available due to forced outages and forced deratings.58 In addition, the
response to Staff data request 8.5 states the following with regard to the EFOF:

The APS budget simulates unscheduled outages based on planned effective forced
outage factors (EFOF) for all resources. The production cost model used to create
the budget ensures that simulated unscheduled outages, in aggregate, tie to the
effective forced outage factors annually for each resource. Therefore, from a
budget perspective, unscheduled outages are randomly distributed across the year
which can result in timing and duration variances from month to month. Due to
the use of multiple iterations under random draws of forced outages, resultant
EFOFs from the model closely approximate the planned effective forced outage
factors, on a monthly basis.

The exhibit below summarizes the monthly amounts for the items listed above (including
EFOFs) for Cholla during 2019:

57 See Staff data request 1.138, confidential attachment APS2lFA00004, page 7.
ss See the confidential PSA workpapers on the "Gen Details" tab that were provided in response to Staff data request
1.95.
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Exhibit 4-34
Summary of Generation, Cost, Heat Rate and EFOF at Cholla During January through
December 2019

Capability

MW

Accredited
Capability

MW

Net
Generated

h EFOF

Avg Realized
Heat Rate

BTU/k wh

To t a l

F u e l

C o s t s

Cost
per kwh
¢/kwh

3. 74

3. 92

0.1

19.4

116
271

s

S

11,349
12.173

86304
20 l ,624

17,627
41,900

658,972
1,641,941

0. 0

22. 7

116
271

N/A
3.06

77952182112 (523) S
7 6 6 3 2 $ 1 1 0 7 9

166,82 l
2,344,360

116
271

0. 0

17.9

N/A
3.13

8 6 3 0 4

201.624

(56)
11,311

182,  l05

3 , 0 1 8 3 4 7

(284) $
96,491 s

0. 0

0. 0

N/A
3.12

116
271 11,517

83520
195120

192738
3116233

( 1 6 6 )  $

99, 923 S

0. 6

2. 9

15.01

4. 16

116
271

25,359

12.535
2459 s

42098 s
86304

201624
369.064

1753256

116

271
3. 42

3. 38

s
$

1 2 0 9 0

11.938

8 3 5 2 0

1 9 5 1 2 0

27.192
66,843

929873
2,261762

2.83

2. 94

0. 0

0. 1

116

271
S

$

8 6 3 0 4

201 624

44.973
121,152

l  ,272 l 72

3 , 557022

10,593
11,31 I

3. 00

2. 98

3.9

0. 0

116
271

4328 I
l 14.957

s

S

11143
11.284

8 6 3 0 4

2 0 1 6 2 4

1,297634
3,427,229

116
271

3. 07

3. 24

s
$

83,520
195120

34,593
70738

1 1,030
l 1439

1,061.187
2,292,159

M

10.7

8.7

3. 18

3. 82

l  16

271

s

s

1036,510
1685367

11.454
12041

86304
201 624

32597
44126

116

271

1.7

0.2

2. 92

2. 93

1 3 3 0 . 3 6 0

3.466.842

10849
11062

83520
195,120

45.597 S
118289 S

116
271

2.7

0. 0

2. 97

3. 06

January 2019
Cholla Unit I
Cholla Unit 3

February 2019
Cholla Unit I
Cholla Unit 3

March 2019
Cholla Unit I
Cholla Unit 3

Apr il 2019
Cholla Unit l
Cholla Unit 3

May 2019
Cholera Unit l

Cholla Unit 3

June 2019
Cholla Unit I
Cholla Unit 3

July 2019
Cholla Unit l
Cholla Unit 3

August  2019
Cholla Unit I
Cholla Unit 3

September 2019
Cholla Unit 1
Cholla Unit 3

October 2019
Cholla Unit l
Cholla Unit 3

November 2019
Cholla Unit l
Cholla Unit 3

December 2019
Cholla Unit l

Cholla Unit 3
s
s

10712
11.134

1,29&212

3479055
86304

201624
43,716

l 13820

Source: Staff Data Re rest 1.95 from the Generations (2) tab of the Confidential PSA Work a ers

During a Microsoft Teams meeting with APS on October 29, 2021, the Company stated that the
EFOFs listed in the confidential PSA workpapers (and in the above exhibit) are percentage
figures. As shown in the above exhibit, the highest EFOFs were in January, February and March
2019 for Cholla Unit 3 at 19.4 percent, 22.7 percent and 17.9 percent, respectively. These high
EFOFs correspond with the unplanned outages at Cholla Unit 3 during January through March
2019 as discussed above and shown in Exhibit 4-33.

The unplanned outages that occurred at Cholla during 2020 and January 2021 are summarized in
the exhibit below:
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Exhibit 4-35
Summary of Unplanned Outages at Cholla from January 2020 through January 2021

|  . |

Line

No.

Outage Fnd:

Date / Time on*

Outage

T DescriPlant and Unit

04Jan-20 16236l4:5 l U l 1.75Unp Ianncd1

2

Cholla Unit l

Cholla Unit 3

3 07Fcb20

0 l m ar20

09:44

00:48

l 7:46

00:00

Ul
UI

56.03

23.20

Cholera Unit  I

Chol la Uni t  I

Unp Inned

Unp fanned

00:00

08:0 l

09:00

16230

09:00

l 8:4 l

02M m20
24M ar20

25M ar20

Ul

UI

U l

Cholla Unit I

Cholera Unit 3

C110 la Unit 3

4

5

6

40.50

0.98

33.68

Unplanned

Unplanned

Unp lanncd

Cholera Unit  I

Cholera Unit 3

7

8

00:0 l 16234 U I9 Cholera Unit  I 16.55I 6May20 U Np landed

10

l l

Cholera Unit 1

Cholera Unit 3

12

13
Cholla Unit I

Cholla Unit 3

14

15

Cholla Unit I

ChoIIa Unit 3

Cholera Unit  l

Chol la Uni t  3

16

17

Cholera Unit 3B
19 Cholla Unit 3

l l l l _ I
I l l l - l_ ! l l _ ll l l . - l- _ - ! - -- M - 2

l 4:l5
16:29

I 6Dec.20

I 6Dec20

I 6:l2
18152

Outage Start:
Date / Time

January 2020
04.lan20

No Outa cs

February 2020
05Fcb20

29Feb20

March 2020
0 lM a r ° 0

24M ar20

24M ar2()

April 2020
No Outages

No Outer es

May 2020
I 6May20

June 2020

No Outages

No Outer cs

July 2020

No Outages

No Oula es

August 2020

No Outages

No Outer es

September 2020

No Outages

No Oula es

October 2020
No Outer res

November 2020

No Outer es

December 2020

No Outages
I 6Dec20

I 6Dec20
U l

Ul
1.95

2.38

20

21

22

Chol la Uni t  l

Cholera Unit 3

Cholera Unit 3

Unp fanned

Unp Inned

January 202 l
No Outages

I 7Jan21

27-J an" I

03:l5

l2:07
25.1 an2 l

27Jan2 I

13126

07:35

181.82

4.53

UI

UI

23

24

25

Cholera Unit  l

Cholera Unit 3

Cholera Unit 3

Unplanncd

Unplanned

363.3726 Total Hours of Unplanncd Outages as Cholla in 2020 and January 2021

Source: StaffData Request 1.95 fromthc Outages tab of the Confidential PSA Workpapcrs

* Oula e desai lions con lbmi to the official NERC/GADS outer e desai sons. All outer es less than I hour have been excluded

As shown in the above exhibit, there were unplanned outages at Cholla totaling 363.37 hours
during 2020 and January 2021. The most significant unplanned outages were at Unit 1 in
Februaty and March (56.03 hours and 40.5 hours, respectively) and Unit 3 in March 2020 and
January 2021 (33.68 hours and 181 .82 hours, respectively) with zero unplanned outages in April
and from June through November. The remaining unplanned outages at Cholla Units 1 and 3 in
2020 and January 2021 were of a relatively short duration. Similar to 2019, there were also
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planned outages and maintenance performed at Cholla during 2020 as well, although the above
exhibit reflects only the unplanned outages.

The exhibit below summarizes the monthly amounts for the generation, cost, heat rate and
EFOFs at Cholla during 2020 and January 202 l :

Exhibit 4-36
Summary of Generation, Cost, Heat Rate and EFOF at Cholla During January through
December 2020 and January 2021

Total

Fuel

Costs

Net

Generated

(MWh)

Cost

per k\vh

¢/kWh)

Avg Realized

Heat Rate

(BTU/kVVh)

Accredited

Capability

(MW)

Capability

(MW) M
10.6

1.3

3.41

3.18

I 16

271

34687 s

92.637 s

12.703

l 1 952

86304
201624

1181 464

2945402

4.18

3.36

116

271

12.9

6.5

I  l295 s

82.998 s

I 1772

12.]4()

80736
201 624

472,56 I

2786,446

3.48

3.13

l 16

271

5.4

17.9

86.304201.624 1156061

3018347

33182 s

96491 s

12,617

11,311

116

271

4.74

3.43

0.0

0.0

14005

12.030

11286 s

65.560 s

535.475

2,249,228

83,520

195120

2.4

I .4

3.22

3.22

116

271

34.508 S

84.248 S

86304

20 l ,624

11,462

11449

1.1 12518

2714564

2.97

2.93

I 16

271

0.0

0.0

47.420 s

109.441 s

83,520

195,120

1 407.209

3208516

11.281
11104

I 16

271

2.75

2.91

0.0

08

51.693 s

124445 S

86304

20 I 624

I ,422324

3623693

10.885

11103

2.63

2.64
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271

1.4

0.0

63424 s

l 53.264 S

1668967

4.049416

86.304

201624

10522

10616

I 16

271

2.66

2.64

0.0

0.0

135 l l 29
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11053

11023

50855 s

125,043 S
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271
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2.98

1.7

0.0
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35994 s
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86,304

20 l 624
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4.00

3.42

0.3

0.0

116

271

13,050

I 1.509

20.065 s

61177 s

83.520

195 I 20

802945

20944 I 56

116

271

10.35

7.33

0.0

3.2

462884

1218902

18,834

10537

4.473 s

16639 S

86304

201624

0.0

27.9

January 2020

Cholla Unit 1

(jolla Unit 3
Febru any 2020

Cholla Unit 1

Cholla Unit 3

March 2020

Cholera Unit I

Cholla Unit 3

April 2020

Cholera Unix l

Cholla Unit 3

May 2020

Cholla Unit 1

Cholla Unit 3

June 2020

Cholla Unit l
Cholera Unit 3

July 2020

Cholla Unit l
Cholla Unit 3

August 2020

Cholera Unit I

Cholla Unit 3

September 2020

Cholla Unit l

Cholera Unit 3

October 2020
Cholla Unit l

Cholla Unit 3

November 2020

Cholla Unit 1

Cholla Unit 3

December 2020

Cholla Unit I

Cholla Unit 3

January 202 l

Cholla Unit l

Cholla Unit 3

I 16

271

2.41

2.55

86304

201624

28658 s

36762 S

9.827

8,554

689798
938346

Source: Staff Data Request 1.95 from the Generations (2) tab of the Confidential PSA Workpapers
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As shown in the above exhibit, the highest EFOFs were in February and March 2020 for Cholla
Units 1 and 3 at 12.9 percent and 17.9 percent, respectively, and at 27.9 percent in January 2021.
These higher EFOFs correspond with the unplanned outages at Cholla Units 1 and 3 during
February and March 2020 and January 2021 as discussed above and shown in Exhibit 4-22.

Four Corners Plant

For the Four Corners plant, we performed a similar analysis as that discussed above with regard
to Cholla. The exhibit below shows the unplanned outage costs that were included in the PSA
for Four Corners during each month of the review period 1

Exhibit  4-37
Summa ry of Unpla nned Outa ge Costs a t  F our Corners from J a nua ry 2019 through J a nua ry
2021 - Amounts in $000' s

Similar to Cholla, as shown in the exhibit above, the unplanned outage costs for Four Comers are
shown as gross replacement cost less avoided costs resulting in actual net replacement cost. _
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with regard to how Four Corners replacement power costs are reflected in the PSA, the
Company provided the following explanation in its response to Staff data request 9.2:

The amount of Four Comers outage costs included in the PSA consists of the
Actual Net Replacement Cost, offset by the Normalized Replacement Cost. Since
all units have some level of unplanned (forced) outages, the expected outage
levels are included in the APS base fuel rate by applying an equivalent forced
outage rate (EFOR) in the modeled base fuel forecast.

Every year, the EFOR and prices in the forecasted fuel and purchased power costs
are adjusted based on latest estimates. The differences these changes cause in the
forecast end up being reflected in the forward component rate of the PSA. The
level of net replacement costs in our base fuel rate is referred to as the
"Normalized Net Replacement Cost." Since the PSA is designed to recover costs
above or below the base fuel rate, the PSA impact is the difference between
Actual and Normalized.

The Normalized outage level is driven by the EFOR, set by the historical unit
performance and expected improvements based on maintenance performed in the
overhaul cycle. In 2020 and 2019, EFOR was 19.8% and 15.3%, respectively.
This is substantial improvement from the previous two years, which saw an
EFOR of27.1% in 2018 and 32.0% in 2017.

Based on the passage above, in its response to Staff data request 9.2, APS provided a schedule
showing the calculation of the Four Comers unplanned outage costs that flowed through the PSA
in 2019 and 2020, which is replicated in the following exhibit:
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Exhibit  4-38
F our  Corners Unpla nned Outa ge Costs Included in the P SA for  2019 a nd 2020 - Amounts
in $000' S

The amounts shown on lines 1-9 in the exhibit above match the total 2019 and 2020 gross
replacement costs, avoided costs and actual net replacement costs shown on Exhibit 4-37. With
regard to the normalized net replacement costs (lines 10-18), the Company stated in a footnote to
Attachment Exce1APS21FA00331 that the normalized net replacement cost is determined from
the normalized replacement energy at actual market fuel and purchased power prices. The
amounts shown for the actual greater/(less) than normalized net replacements costs (lines 19-21)
reflect the differences between the actual net replacement costs (lines 7-9) and the normalized
net replacement costs (lines 16- 18). The amounts on lines 19-21 are then multiplied by the retail
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allocation factors" shown on line 22 for 2019 and 2019 in order to determine that retail
jurisdictional share of the net replacement costs (lines 23-25) that flowed into the PSA in 2019
and 2020. As shown on line 23 in the above exhibit, for Four Comers Unit 4, the net
r e p l a c e m e n t  c o s t s  d e f e r r e d  t o  t h e  P S A  w a s  a  c r e d i t  a m o u n t  o f _

_
The actual and normalized net replacement costs for Four Corners discussed above and shown in
Exhibit 4-38 are total year-end amounts for 2019 and 2020. We reviewed the Company's
confidential PSA workpapers, which had similar calculations for each month of the review
period on the tab titled "Outage Costs" and we verified that the calculations shown in Exhibit 4-
38 were included in the confidential monthly PSA workpapers. No exceptions were noted.

On the Outages tab in the Company's confidential monthly PSA filing workpapers, which
reflects monthly information, including, but not limited to, event type, start date and time, end
date and time, and a description, reflected the following unplanned outage information for Four
Corners in 2019:

59 The retail jurisdictional allocation factor is calculated fiom the Company's public PSA filings for December 2019
and December 2020. Specifically, PSA retail energy sales are divided by total native load energy sales on Schedule
3 from the public PSA filings, which APS provided in its response to Staff data request 1.95.
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Exhibit 4-39
Summary of Unplanned Outages at Four Corners from January through December 2019

I  .

Total
HoursUni! 5

Line
No.

Outage Bed:

Date / TimePlant and Unit Unit 4
Outage

Tv

22.93
2.90

I5.20

Four Comers Unit 4
Iour Comets Unit 4
Four Comers Unit 4
Four Comets Unit 5

I
2

3
4

22.93
2.90

15.20
54.63

23:30
04:12

02:33
08:49 54.63

Unplanned
Unplanned
Un planned
U11 lnnned

07JanI9
08Jan-19
l l.lan 19
09.lanI9

00:34
0 l:l8
ll:2l
02:11

Ul
UI
Ul
UI

l 6:28
Four Comers Unit 4
Four Comers Unit 5

5
6 OIMar K9 7.537.53UI00:00 Unplanned

Four Comcrs Unit 4
Four Camels Unit 5

7
8

I 0:09
04:08

l l.45
6.27

Unplanned
Un fanned

02AprI9
03A r I9

9
10

Four Comers Uni: 4
Iour Comets Unit 4

2 I :36
10:24

UI
UI

I 1.45
6.27

UI23:04 228.00
l l
12 Un fanned 22800

Four Comets Unit 4
Four Comets Unit 5 3]May I9

65.42Four Comets Unit 4
Four Corner Unit 5

0 ] Ju l I9

03.lun19

13

14

Unplanned
Un landed

UI
UI

11:05

23:14

00:00

08:26

65.42

65.4265.42

23.48

25.00
29.27

(X):00

20:50
23:53

15
16
17

Four Comets Unit 4
Four Comers Unit 5
Four Comers Unit 5

23:29

2 I 150
05:09

Unplanned
Unplanned
Un fanned

23.48

25.00
29.27

Ul
UI
UI

0]JulI9
07JulI9
09JulI9

Four Comely Unix 4
Four Comers Unit SB
Four Comers Unit 4
Four Comers Unit 5

20
2 I

I- I I . - I l l
l

|

I I I - I l l
l22:0 l

22
23 28.6526Oc!.9 UI 28.65

Four Comers Uni: 4
Four Comers Unit 5 02:40 Unplanned

2 l :28

05;(X)
00:00

68.58

57.00
37.67

24
25

26
27

Four Comers Unit 4
Four Comets Unit 5
Four Comely Unit 5
Four Comers Unit 5

Unplanned
Unplanned
Un lanncd

68.58

57.00
37.67

00:53

20:(X)
l 0:20

UI
UI
UI

16NovI9
2 I NovI9
0lDcc 19

25.53

24.57
12.07

15203
16:35
08:30

00;(X)
22:02
22:06

16135
17:09
20:34

l 1142
08:58
09:30

2x

29
30

31
32
33

Outage Start:
Data / Time

January 2019
07JanI9
08JanI9
I0Janl9
07Jan19

February 2019
No Oulagcs

28FcbI9
March 2019

No Unplanned
No Un fanned

Al)lil 2019
02AprI9
03A r19
May 2019

No Outages
2lMay19
J one 2019
29JunI9
02Jun19
July 20l9
0lJulI9
06.lulI9
07JulI9

August 2019
No Outages
No Oulu cs

September 2019
No OUI2lg¢S
No Outages
October 2019
No Outages

24OctI9
November 2019
No Outages

14-NovI9
I8Novl9
29NovI9

December 2019
I9DecI*)
20Dec19
22Dec19
0lDecI9
09DecI9
20Dec19

25.53
24.57
12.07

l55.70
34.93

155.40

Four Comers Unit 4
Four Comers Unit 4
Four Camels Unit 4
Four Comers Unit 5
Four Comers Unit 5
Four Comets Unit 5

Unplanned
Unplanned
Unplanned
Unplanned
Unplanned
Un fanned

155.70
34.93

155.40

UI
UI
UI
UI
Ul
UI

20Dec I9
2 l Dec I9
22DecI9
07DecI9
l lDec 19
27Dec 19

209.82 947.78 1.157.6034 Total Hours otUnplalnned Outages as Four Comers in 2019

Source: StaffDzna Request 1.95 fromthe Outages tab of the Confidential PSA Workpapers

I I* Outer e dcscri sons conformto the official NERC/GADS oula e dcscri lions. All outer cs less than l hour havc been excluded.

As shown in the above exhibit, there were unplanned outages at Four Corners totaling 1, 157.60
hours (20982 - Unit 4 + 947.78 - Unit 5) during 2019. The unplanned outages at Four Corners
Unit 4 occurred in January, April, June, July, and December. Unplanned outages occurred at
Unit 5 m January, February, May, June, July, October, November, and December. Four Corners
had zero unplanned outages in August and September. It should be noted that there were also
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planned outages and maintenance performed at Four Comets during 2019 as well, although the
above exhibit reflects only the unplanned outages.

The exhibit below summarizes the monthly amounts for the generation, cost, heat rate and
EFOFs at Four Corners during 2019:

Exhibit 4-40
Summary of Generation, Cost, Heat Rate and EFOF at Four Corners During January
through December 2019

T o t al

Fu e l

Cos ts EFOF

Acc red ited

Capab i l i ty

( M W )

Realized
Heat Rate

(BTU/kVVh)

Net
Capability Generated

(M W) (MWh)

Cost
per kWh
¢/k Wh)

2.96

2.97

6.2

20.5

485

485

s

$

283,575

2 4 4 5 9 6

8,700
8.647

360,914
360,914

8,395,463
7,254893

3.0

18.6

485

485

2.91

2.93

January 2019
Four Comers Unit 4
Four Comers Unit 5

February 2019
Four Corners Unit 4
Four Comers Unit 5

s

s

283,126

248,167

8,242,364

7,260,401

8.548

8,509

325,987

325,987

March 2019
485

485

3.49

3.62

9.2

17.4

s
s

10,479
10633

2,933.179

2"743962

83,966

75,817

360,914

360,914

6.5

2.8

485

485

2.97

2.97

349,272

349,272

8,883

8 7 8 7

5,669,078

7,860379

190,880 $

264,681 s

2.74

2.78

Four Comers Unit 4
Four Comers Unit 5

April 2019
Four Comers Unit 4
Four Corners Unit 5

May 2019
Four Comers Unit 4
Four Corners Unit 5

8.2

33.4

485

485

360,914

360,914

10015

10,133

244.741 s

148,544 s

6,697,818

4134,708

June 2019
Four Comers Unit 4
Four Comers Unit 5

6.5

2.1

2.85

2.88

485

485

s

S

8,506
861 1

269,219

273,670

349,272

349,272

7,673,750
7,883,963

July 20l9
3.00

3.03

485

485

4.4

9.2

$
s

9,597
9.618

360,914
360,914

9,359,163

8,833,661

3] 1,465

291,332

3.02

3.07

2.4

9.0

485

485

$

S

313,184

292354

9,469,432

8,986,582

10,056
10,162

360,914
360,914

10.9

21.0

Four Comers Unit 4
Four Comers Unit 5

August 2019
Four Corners Unit 4
Four Comers Unit 5

September 2019
Four Comers Unit 4
Four Comcrs Unit 5

485

485

3.00
3.18

272,592

237,594

s

S

10,054
10102

8,181,025

7,552,546

349,272

349,272

October 20 I9
3.11
3.25

Four Comers Unit 4
Four Corners Unit 5

13.1

12.7

485

485

s
$

10,290
10,490

282,583

128566

360,914

3 6 0 9 1 4

8,784411 1

4,176,302

November 2019
14.5

39.4

Foul Comers Unit 4
Four Comers Unit 5

3.10

3.21

485

485

10.267
10,467

263,199 $

172,994 S

349272
349,272

8152930

5,561127

December 2019
485

485

4.31

5.08

27.7

54.2

Four Comers Unit 4
Four Comers Unit 5

s

s

10,206673

7,103444

236,903

139,791

10,812
10,717

360.914

360,914

ISource: Staff Data Re rest 1.95 6omt11e Generations (2) tab of the Confidential PSA Wor a ers
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As shown in the above exhibit, the highest EFOFs were in January, May, November and
December 2019 for Four Corners Unit 5 at 20.5 percent, 33.4 percent, 39.4 percent and 54.2
percent, respectively. These high EFOFs correspond with the unplanned outages at Four Corners
Unit 5 during the referenced months as discussed above and shown in Exhibit 4-39.

The unplanned outages that occurred at Four Comers during 2020 and January 2021 are
summarized in the exhibit below:

Exhibit 4-41
Summary of Unplanned Outages at Four Corners from January 2020 through January 2021

Outage
l v

Total
Hours

Linc
No. Unit 4

Outage End:
Dale /TimePlan! and Unit

I Four Comers Unit 4
Four Corners Unit 52

3 U3 59.7259.72Four Corners Unit 4 Un fanned22:00 09:4307Feb20

Four Corners Unit 4
Four Comers Unit 5

4
5

I
6
7

Four Comets Unit 4
Four Corners Unit 5

8
9
10

ll:02
0l:00

U1
Ul

06:17
15245

196.75
9.25

Unplanned
Un Ian red

I 6May20
I7 Ma  2 0

196.75
9.25

Four Comers Unit 4
Four Comets Unit 5
Four Corners Unit 5

23:16
19:08

l0:00
06:09

07J u n 20
20J un20

130.73
10.07

130.73
1007

U1
Ul

Unplanned
Unplanned

I  I

1 2

1 3

Four Comers Unit 4
Four Comets Unit 4
Four Comers Unit 5

17.73
104.18

l  8: 19

19:38

(x).0 5

00:35
11:27
09:28

1 4

1 5

1 6

Four Comets Unit 4
Four Cfomcrs Unit 4
Four Corners Unit 5

17.73

104. l  s

14.6214.62

Unplanned
Unplzmncd
Un planned

U1
UI
UI

25Ju 120
30.lul20
29Jul20

Unplanned
Un lzumed

24.38
162.38

1 7

1 8

1 9

Four Comers Unit 4
Four Corners Unit 5
Four Comers Unit 5

Ul
Ul

23:5 I
09:40

24.38
16238

(X):14
04:03

04-Aug20
I4-Au 20

Four Comers Unit 4
Four Corners Unit 5

20
21

I
IIZ44
ll:44

22
23
24

Four Comers Unit 4
Four Comets Unit 5
Four Comets Unit 5

23-Oct20
23Ocl20

U1
UI

19: l5
l 9:l5

7.52
7.52

7.52
75"

Unplanned
Un Inned

134.30
424.00

25
26
27

06:45
08:00
08:0X)

2 l 103
00:00
00:00

134.3
424
136

UI
Ul
Ul

09Nov*0
0lDcc20
0 I Dec20

Four Corners Unit 4
Four Comcxs Unit 4
Four Comers Unit 5

Unplanned
Unplanned
Un landed 136.00

225.90
15.03

00:00
13:29
00:00
20:18

225.9
I 5.03
72.25
75.7

Four Comers Unix 4
Four Comers Unit 4
Four Comets Unit 5
Four Comers Unit 5

Unplanned
Unplanned
Unplanned
Un lanncd

UI
UI
Ul
U2

72.25
75.70

28
29
30
3]

09:54
04:3 l
00: I5
0000

l0Dcc20
l7Dec20
04D€C20
0 I Jan 2 I

65.18
1623

Outage Start:
Date / lime

January2020
No Unplunncd
No Ouija cs
February 2020

04Feb20
March 2020

No Outages
No Un fanned

AlliI 2020
No Outages
No Un fanned

May 2020
No Unplunncd

08May-20
I6May-20
June 2020
01Jun20
08.lun20

No Outages
J uly 2020
25Jul20
26Jul"0
28Jul20

August 2020
No Outages

02Aug20
07Au 70

September 2020
No Outages
No Oula es
October 2020
No Unplanned

2308120
23Oct20

November 2020
04Nov20
I 3Nov20
25Nov20

Dcccmbcr 2020
01Dec20
I6Dec20
01Dec20
28DCC20

January 202 l
No Outages

0 lJan2 I
27Jan2 I

Four Comets Unit 4
Four Comers Unit 5
Four Comers Unix 5

65.18
16.l4

00:00
00:27

03Jan 2 I

27J a 11 2 I

32
33
34

U2
UI

Unplanned
Un fanned

l7: l l
I 6:4I

l.9()9.441.121.66 787.7835 Total Hours of Unplanncd Outages as Four Comers in 2020 and January 2021

Sound: Stuff Data RC ucsl L95 Fmmlhc Oura es lah of the Con tidcnrial PSA Work a Mrs
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As shown in the above exhibit, there were unplanned at Four Corners outages totaling 1,909.44
hours (1,121 .66 - Unit 4 + 787.78 - Unit 5) during 2020 and January 2021. There were
unplanned outages at Four Corners Unit 4 in February, June, July, November and December.
For Unit 5, there were unplanned outages in May, August, November and December 2020 as
well as in January 2021. There were zero unplanned outages at Units 4 and 5 in March, April
and September 2020. The remaining unplanned outages at Four Corners Units 4 and 5 in 2020
were of a relatively short duration. Similar to 2019, there were also planned outages and
maintenance performed at Four Corners during 2020 as well, although the above exhibit reflects
only the unplanned outages.

The exhibit below summarizes the monthly amounts for the generation, cost, heat rate and
EFOFs at Four Comers during 2020 and January 2021 :

Exhibit 4-42
Summary of Generation, Cost, Heat Rate and EFOF at Four Corners During January
through December 2020 and January 2021

Total
Fuel

Costs

Accredited
Capability

m w

Net
Generated

MW h

Rusalizcd

Heat Rate
B TU/ k W h E l ( ) F

Capability
MW

Cost
per kW\

/kwh)

9.6

9.8

360*)l4

360.914

3.90

3.64

485

485

I 76.022 S

286.950 s

I 0345

I 0402

6864382

104456680

3.47

3.83

18.6

5.5

485

485

240.782 S

124.982 s

337630

337.630

10398

10216

8350648

4793022

10730274.239 s

. s

485

485

3.05

0.00

l 7 4

0.0

360914
360.9\4

836734 I

(222.607)

10.805 16.2

0.0

2.97

0(X)

485

4x5

263.003 $

.. 3

349272

349.272

7.82 I 875

(473.I 74)

4.10

3.46

485

485

3.6

31.9

I 0x l5

10.779

360914

360.994

59.449 5

167550 s

2437384

5,798.871

57.3

0.3

485

485

3. 14

2.76

$

$

108.513

299.430

349272

349.272

10355

9803

3410808

8.267410

3.26

3.49

17.8

2.3

38

s

360.914

360.914

485

485

10.269

10.250

261712
3!0.46l

8527.210

10.826392

485

485

0.4

28.7

2.91

2.95

$
$

10192

10.178

332.702

232.061

9.677.458

6.839.644

360914

360914

485

485

2.74

2.83

32

$

0.0

0.0

10048

9931

349.272

349272

g.914.450

9.152958

325884

322899

485

485

2.78

280

8.9

2.2

235.432 S

138804 s

360.914

360914

6.543290

3883932

9906

10160

77.5

19.3

485

485

3.62

3.29

349272

340.272

10.710

10610

63.100 $

135.453 s

2.287.203

4.460.257

32.7

19.9

$
$

485

485

3.13

3.08

Zl I 040

248.943

360*)l4

360914

(»6060l6

7.664.408

9989

9.897

485

485

5.9

20.2

3.07

3.1 I

292976

250.176

s

5;

.lanunry 2020
Four Comcrs Unit 4
Four Comers Unit 5

February 2020
Four Comers Unit 4
Four(Tomers Unit 5

March 2020
Four Comers Unit 4
Four Comers Unit 5

April 2020
Four Comers Unit 4
Four (burners Unit 5

May 2020
Four Comers Unit 4
Four Comers Unit 5

June 2020
Four Corners Unit 4
Four Comers Unit 5

July 2020
Four Comets Unit 4
Four Comers Unit 5

August 2020
Four Comers Unit 4
Four Comets Unit 5

September 2020
Four Comers Unit 4
Four(om4:rs Unit 5

October 2020
Four Comets Unit 4
Four Comers Unit 5

Nowmher 2020
Four Comers Unit 4
Four Comers Unit 5

December 2020
Four Comers Unit 4
Four Corners Unit 5

January 202 I
Four Comers Unit 4
Four Comets Unit 5

360.914

360914

8983022

7787654

9.93 I

9910

Source: Stuff Data Re ucst L95 iivomlhe Generations (2) tab of the Confidential PSA Work a ers
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As shown in the above exhibit, the highest EFOFs were in February, June, July, November and
December 2020 for Four Corners Unit 4 at 18.6 percent, 57.3 percent, 17.8 percent, 77.5 percent
and 32.7 percent, respectively. For Four Corners Unit 5, the highest EFOFs were in May,
August, November and December 2020 at 31 .9 percent, 28.7 percent, 19.3 percent, and 19.9
percent, respectively, and at 20.2 percent in January 2021. These higher EFOFs correspond with
the unplanned outages at Four Corners Units 4 and 5 during the referenced months as discussed
above and shown in Exhibit 4-41 .

We calculated the overall EFOFs for Four Corners for calendar years 2019 and 2020 and
compared them to EFOF benchmarks taken from the GADS database as shown in the exhibit
below:

Exhibit  4-43
Compa rison of F our Corners Units 4 a nd 5 EF OF s to Indust ry Benchma rks for  2019 a nd
2020

ILine Total Refer ence20202019

GADS DatabaseI 11. 7%6.6%Industry Benchmark Equivalent Forced Outage Factor

l 157.60 Exhibit 4-392
3
4 L2 / U

Unit 4
209.82
8760
2.4%

Unit 5
947.78
8.760
10.8%

Total Hours ofUnplanned Outages at Four Comers in 2019
Annual Hours (24 x365
Four Comers 2019 uivalent Forced Oula *e Factors

1828.03 Exhibit 4_4 I

L5/ L6

5

6

7

U nit  4

1121.66

8 ,7 6 0

12. 8%

Unit 5

706.37

8.760

8. 1%

Total Hours of Unplanned Outages at Four Comers in 2020
Annual Hours (24 x365)
Four Comers 2020 Equivalent Forced Outage Factors

!

2
As shown in the above exhibit, the EFOF benchmarks from the GADS database were 6.6 percent
and 1 1.7 percent for 2019 and 2020, respectively. In addition, the annual EFOFs for Four
Corners Unit 4 were 2.4 percent and 10.8 percent for 2019 and 2020, respectively. The annual
EFOFs for Four Comers Unit 5 were 12.8 percent and 8.1 percent for 2019 and 2020,
respectively. Despite the large number of unplanned outages at Four Corners Units 4 and 5
during 2019 and 2020, the EFOFs for Units 4 and 5 in both years were not substantially different
from industry experience.

Palo Verde

The Palo Verde power plant, of which APS has a 29.1 percent ownership stake, is comprised of
Units 1-3 and is powered by nuclear steam with each unit having a capacity of 382 MW. Unlike
Cholla and Four Corners, Palo Verde only had three unplanned outages during the review period,
which are summarized in the table below:
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Exhibit 4-44
Summary of Unplanned Outages at Palo Verde from January 2020 through January 2021

|Plant  and Unit HoursM Y
I

89.77

61.62

97.83

Unplanned
Unplanned
Un fanned

Outage Bud:

Dat e /  Time

20Aug- I9 02:06

21-Nov-19 01:07

07-Mar-20 22:40

Out age

To

U l

U1

U2

Palo Verde Unit 2

Palo Verde Unit 3

Falo Verde Unit 2

I6-Aug-I9
18-Nov-19
03-Mar-20

Outage Start:
Date / T ime

08:20

11:30

20:50

I l ISource: Staff Data Re rest 1.95 from the Outer es tab of the Confidential PSA Work a ers|

As shown in the above exhibit, there were two unplanned outages at Palo Verde in 2019 (Unit 2
in August and Unit 3 in November) and one unplanned outage at Unit 2 in March 2020. The
EFOFs for these unplanned outages were 14.5 percent, 8.6 percent and 16 percent, respectively."
The actual net replacement costs (gross replacement cost - avoided costs) for the two unplanned
outages in 2019 were $386,000 and $38,000, respectively, while the actual net replacement cost
for the March 2020 unplanned outage was s322,000.°' The fact that there were only three
unplanned outages during the review period indicates that the Palo Verde units are well
maintained and operated effectively as intended during the review period.

Gas Fired. Combined Cycle and Combustion Turbine Plants

We also reviewed the unplanned outages associated with APS's gas/oil fired, combined cycle
and combustion turbine generating units during the review period. Upon reviewing the monthly
unplanned outages from these sources of generation (from the confidential PSA workpapers),
with the exception of August 2019, we noted numerous instances during the review period in
which certain generating facilities encountered unplanned outages that lasted a month or longer62
during 2019, 2020 and January 2021. These generating facilities are summarized in the exhibit
below:

Exhibit 4-45
Summary of Generating Units that had Extended Unplanned Outages from January 2019
through January 2021

I

YUCCA CT2
YUCCA CT3
YUCCA CT4

Generation Plant and Unit
OCOTILID CTI REDHAWK STI SAGUARO cr2 WEST PHOENIX CC]
OCOTILLO GT4 REDHAWK CT lA SAGUA RO CT3 WEST PHOENIX CC2
OCOTILID GT7 REDHAWK CTIB WEST PHOENIX CC3

WEST PHOENIX CC4
WEST PHOENIX CT1
WEST PHOENIX CT2

WEST PHOENIX CT5A
WEST PHOENIX ST5

ISource: Staff Data Re rest 1.95 from the Outer es tab

<10 The EFOFs are from the confidential PSA workpapers provided in Staff data request 1.95 on the Generations (2)
tab.
"! The actual net replacement costs are from the confidential PSA workpapers provided in Staff data request 1.95 on
the Outage Summary tab.
62 Many of the Company's non-coal and nonnuclear generating facilities indicated unplanned outages lasting 720
hours (30 days) or 744 hours (31 days) (or longer) during the review period.
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As shown in the above exhibit, the extended unplanned outages occurred at the various
combustion turbine, combined cycle and gas-fired units at the Ocotillo, Redhawk, Saguaro, West
Phoenix and Yucca generating facilities.

With regard to the Outage Type descriptions associated with these unplanned outages, we noted
that the Company designated such outages as either "UI" or "SF". In its response to Staff data
request l I.l, APS stated that it adheres to the required North American Electric Reliability
Corporation - Generating Availability Data System ("NERC-GADS") Outage Event Reporting
compliance and that the NERC-GADS event type code "Ul" indicates a Forced Outage -
Immediate whereas the event type code "SF" stands for Startup Failure.

As noted above, the response to Staff data request 1.44 lists the specific causes and
circumstances related to the unplanned outages that occurred at the Company's generating units
during the review period. We asked APS to explain why the unplanned outages listed at the
generating units in the above exhibit were so frequent and of such long duration during the
review period. In its initial responses to Staff data request l l.l and Staff data request 1 1.2, the
Company stated that it is gathering data specific to the extended unplanned outages during the
review period and will provide more detailed information as it becomes available.

In terms of a general description of the unplanned outage duration, APS stated that there are
commonalities between the lengthy unplanned outages. Specifically, when an outage is caused
by equipment failure, the Company strives to make repairs on-site, but in circumstances in which
extensive or specialized repairs are necessary, the damaged equipment is shipped to the
manufacturer, which can delay the duration of the outage. APS stated that it takes steps not only
to avoid unplanned outages, but to reduce their frequency and length such as through (l) regular
planned maintenance, (2) major and minor overhauls, and (3) adherence to manufacturer
recommendations.

Despite these efforts, APS acknowledged that unplanned outages do occur. As a result, the
Company recognizes and budgets for a level of unplanned outages and associated energy
replacement costs each year. As is standard in the utility industry, EFOFs are included in both
APS base fuel rates as well as in the annual PSA budgets and are updated annually to tie to
Generations' business plan in order to align with operational targets." In addition, when
unplanned outage occurs, APS relies on a combination of its own generation and market
purchases to procure additional energy (as necessary) to provide power to its customers.
According to the responses to Staff data request l 1.1 and Staff data request 11.2, the Company's
customers did not experience any electricity outages during the review period as a result of the
extended unplanned outages.

In terms of the costs (including replacement costs) associated with the unplanned outages at the
generating units listed in Exhibit 4-45, APS confirmed that combined cycle replacement costs (if
any) are reflected in the confidential PSA workpapers provided in Staff data request 1.95. with
regard to these combined cycle replacement costs, in its response to Staff data request 11.1, the
Company stated:

Please also note that the majority of the unplanned outages occurred in the winter
months when APS's overall system load is low and availability of generation in
the Western system is relatively high. In these months, replacement cost is

63 See the response to Staff data request l l.l.
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generally low absent an extreme weather event (of which there were none in
2019) and in many cases, market replacement power is unnecessary as APS can
replace any needed energy with its own generation.

In addition, the Company does not calculate replacement power costs for CTs since the power
that would have otherwise been generated from CT units is assumed to be replaced with power
from another APS-owned CT generator at similar cost.

West Phoenix Combined Cvcle Unit 4 Unplanned Outage

In some instances, some of these unplanned outages lasted for longer than a month. For example,
as shown in the exhibit below, the West Phoenix Combined Cycle Unit 4 ("West Phoenix CC4"),
a combined cycle generating unit encountered an unplanned outage that lasted from January 1,
2019 through May 26, 2019, or nearly five months.64

Exhibit  4-45
Unpla nne d O ut a ge s a t  We st  Phoe nix CC4 fr om J a nua r y t hr ough Ma y 2019

I1 Descri s o n Hour s

Outage End:
Date / T ime

Outage

T

U1

U1

U1

U1

U1

00:00

00:00

00:00

00:00

00:00

00:00

00:00

00:00

00:00

10:31

Outage Start:
Plant and Unit Da te / T ime

WEST PHOENIX CC4 01-Jan-19
WEST PHOENIX CC4 01Feb-19
WEST PHOENIX CC4 01Mar-19
WEST PHOENIX C04 01Apr-I9
WEST PHOENIX CC4 01May-19

01Feb-19
01-Mar-19
01Apr19
0l-May-I9
26May-I9

Li ne

No .

l

2

3

4

5

6

Unplanned
Unplanned
Urnplanncd
Unplanned
Unplanned

Total

744.00

672.00

744.00

720.00

610.52

3,490.52

0I I ISource: Stal1Data Re rest 1.95 - Confidential PSA work a ers from the Outa es tab

As shown in the above exhibit, the unplanned outage at West Phoenix CC4 lasted for
approximately 3,491 hours. As discussed previously, APS provided a confidential Event Report
in its response to Staff data request 1.44, which lists the unplanned outages that occurred during
the review period along with the associated reasons for such unplanned outages. As it relates to
the five-month long unplanned outage at West Phoenix CC4, under the column heading "Cause
Code Name", the Event Report states "Vibration of the turbine generator unit that cannot be
attributed to a specific cause such as bearings or blades." Under the column heading "Event
Description" it states "steamer tripped offline" unit needs to be off for troubleshooting." We
asked APS a series of questions about this unplanned outage, including: (I ) why it took five
months to repair the tripped steamer, (2) how much it cost to repair the tripped steamer, (3)
whether the costs to repair the tripped steamer were included in the PSA, and (4) whether any of
the costs to repair the tripped steamer was covered by a manufacturer's warranty. with regard to
why it took five months to repair the tripped steamer at West Phoenix CC4, in its response to
Staff data request 1 1.3, the Company stated:

This unplanned outage was a major outage that had a longer duration than a
typical reliability maintenance outage, mainly due to the need for refurbishment
of the rotor and the need to replace the L0 turbine blades, which was not evident
until the unit tripped offline in December 2018. Refurbishment of the rotor was

64 These unplanned outages are reflected in the monthly confidential PSA workpapers provided in response to Staff
data request 1.95.
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scheduled to be complete in eight weeks but because the turbine blades needed to
be manufactured off-site, the outage duration was extended.

According to the response to Staff data request l l.l, there have been instances whereby outages
are coded as unplanned in the system, but that these outages would have been more appropriately
coded (at least partially) as a planned or maintenance outage. APS cited the unplanned outage at
West Phoenix CCR as an example of this.65 Specifically, the Company stated:

West Phoenix Combined Cycle (CC) 4 had a planned major outage scheduled for
Fall 2019, however, when the steam turbine tripped on vibrations in December of
2018 that outage was moved up so planned maintenance could be accomplished
while the rotor was replaced. In addition to the rotor replacement, the L0 turbine
blades were required to be replaced and had to be built. The entire outage was
coded as Unplanned in accordance with NERC-GADS outage descriptions
because the outage was unscheduled at the time it began.

The capitalized and O&M expense for repairing the equipment at West Phoenix CC4 was
approximately $5.5 million. However, the Company stated that none of these costs were flowed
through the PSA. In addition, none of the costs to repair the tripped steamer at West Phoenix
CC4 were covered by the manufacturer's warranty.°6

We calculated the overall EFOFs for West Phoenix CC Units 1-4 for calendar year 2019 and
compared them to EFOF benchmarks taken from the GADS database as shown in the exhibit
below:

Exhib it 4-47
Compar ison o f West Phoen ix  CC Units  1-4 EFOFs to  Indus tr y  Benchmarks  fo r  2019

Combined
Cycle
I.]r()}r

Industry
Benchmark*Date

West West

Phoenix CC2 Phoenix CC3 Ph
418.70

W es t

Phoenix  CC I

498.00

672.00

680.75

W es t

oenix C C 4

744.00

672.00

744.00

720.00

6 l0.52

239.45

I
EFOFs

January 2019
Fcbmary 2019
March 2019
April 2019
May 2019
June 2019
July 2019
August 2019
September 2019
Oc\obcr 20l9
November 2019
December 2019
Total 2019
Annual Hours (24 x 365)

West P11ocnixCC Units

1850.75

8760

21. 13% 4.68%

3490.52

8.760

39.85%

4 l8.70
8.760

4.78%

239.45

8760

2.73%

St a

65 In response to StatY data request l 1.1 APS also cited West Phoenix CC3. which had a planned outage at the end
of 2018 that needed to be extended because assembly of the turbine/rotor after overhaul took longer than expected.
The extension was coded as an unplanned outage but should have been coded as an extended outage.
66 See the response to Staff data request l 1.3.
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As shown in the above exhibit, the EFOF benchmark in 2019 for combined cycle units from the
GADS database was 4.68 percent, which is generally in line with the EFOFs calculated for West
Phoenix CC2 and CC3. However, the 2019 EFOFs for West Phoenix CC I and CC4 were well
above the industry benchmark at 21.13 percent and 39.85 percent, respectively. The unplanned
outages for West Phoenix CC4 are the same as those discussed above pursuant to the tripped
steamer. As noted above, the Company did not include any of the $5.5 million of capital and
O&M costs to repair the tripped steamer at West Phoenix CC4 in the PSA, as those costs would
not have qualified for PSA inclusion.

The replacement costs related to the West Phoenix CC4 outage, which flow through the PSA, are
summarized in the exhibit below:

Exhibit  4-48
Summa ry of Actua l Net  Repla cement  Costs of Unpla nned Outa ge a t  West  P hoenix CC4

As shown in the above exhibit,

In 2020 there was only one unplanned outage at West Phoenix CC4, which occurred in May and
lasted 221.08 hours resulting in a EFOF of2.52 percent (22I.08 / 8,760), which is below the
2020 industry benchmark for combined cycle units of 4.84 percent (per GADS).

Conclusion

As discussed above, during the review period, there were a number of unplanned outages during
the review period, which resulted in APS (and the co-owners) incurring substantial costs for
replacement power, primarily at Four Corners. Despite the EFOFs from the unplanned outages
at Four Corners Units 4 and 5 during 2019 and 2020, being relatively similar to industry
benchmarks, a substantial amount of replacement cost relative to unplanned outages at Four
Corners flowed through the PSA. We recommend that the Company review plant operations and
its plans for scheduled maintenance to avoid having significant additional unplanned outages at
the Four Corners plant during periods when the plant's capacity is needed to meet demand and/or
when the cost of replacement power is high. APS should include in a footnote in its PSA filings,
the amounts of replacement costs related to unplanned outages at nuclear, coal and combined
cycle generating facilities, and to also include a description regarding the type and reason(s) for
each extended unplanned outage.
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Capacity Factors and Equivalent Availability Factors

The capacity factor is the measure of how often a generating unit runs for a specific period of
time. The capacity factor is expressed as a percentage and is calculated by dividing the actual
unit electricity output by the maximum possible output. This ratio indicates how fully a unit's
capacity is being used. Capacity factors can vary considerably by plant and fuel type with
nuclear energy typically having a higher capacity factor than non-nuclear generating units. An
EAP represents the fraction of a given operating period in which a utility's generating units are
available without any outages or equipment issues.

We requested that APS provide the operating availability and capacity factors of its non-nuclear
generating units for each year 2010 through 2020 and January 2021. In its response to Staff data
request 1.55, the Company provided the requested confidential information on an annual basis.°7
The capacity factors and EAFs for Cholla Units 1 and 3 for the period 2010 through 2020 are
shown in the exhibit below:

Exhib it 4-49
Cholla Plant Capac ity  Factors  and Equivalent Availab il ity  Factors  for  the Per iod 2010-2020

Net

C ap

M W

Net

Ccncr at i on

" V h

Equivalent

Avai labi l i t y

Factor

%  C h a n  e

Fiquiwzlent

Avai lab i l i t y

Fac tor

Net

Capac ity

Fac tor

Capac ity

Fac tor

%  C h a n  e

Per iod

Hour s

-5.94%

5.07%

1. l 8%

3.39%

2.09%

.15.70%

19. 13%

3.21%

-21 .90%

27.05%

90.9%

84.8%

81.5%

8 l .0'/>

77.5%

61.7%

12. I %

39.4%

46.6%

28.7%

39.1%

1 16.0

I 16.0

116.0

116.0

116.0

116.0

1 16.0

116.0

1 16.0

116.0

116.0

94.3%

88.7%

93.2%

94.3%

91 . 1 %

93.0%

78.4%

93.4%

90.4%

70.6%

89.7%

Generation Un i t

Cholla Plant Unit l
Cholla Plant Uni t l

Cholla Plant Unit l
Cholla Plant Uni t l

Cholla Plant Unit 1

Cholla Plant Unit l
Cholla Plant Uni t l

Cholla Plant Unit l
Cholla Plant Unit l
Cholla Plant Unit l
Cholla Plant Unit l

Year

2010

201 l

2012

2013

2014

2015

2016

2017

2018

2019

2020

6.71 %

-3.89%

-0.6 l %

4.32%

20.39%

-80.39%

225.62%

I 8.27%

-384 I %

36.24%

8760

8760

8784

8760

8760

8760

8784

8760

8760

8760

8784

923418
861875
830109
822820
787,284
627268
123,464
398,758
473190
291,06 l
398879

_
271.00

271.00

271.00

271.00

271.00

268.25

269.17

271.00

271.00

271.00

271.00

8760

8760

8784

8760

8760

8760

8784

8760

8760

8760

8784

2010

201 I

2012

2013

2014

2015

2016

2017

2018

2019

2020

Cholla Plant Unit 3

Cholla Plant Unit 3

Cholla Plant Unit 3
Cholla Plant Unit 3

Cholla Plant Unit 3
Cholla Plant Unit 3

Cholla Plant Unit 3

Cholla Plant Unit 3

Cholla Plant Unit 3

Cholla Plant Unit 3

Cholla Plant Unit 3

-9.33%

9.23%

8.72%

.. l0.96%

- 16.97%

56.42%

l 20.33%

2.82%

- I 7.83%

6.60%

6.07%

-2.31%

9.45%

-l 1.1 1%

5.46%

2.53%

2.24%

5.86%

3. l 5%

3.58%

92.3%

86.7%

84.7%

92.7%

82.4%

86.9%

89.1%

87. I %

92.2%

89.3%

92.5%

83.6%

75.8%

68.8%

74.8%

66.6%

55.3%

24. 1%

53. l%

51.6%

42.4%

45.2%

1984965
1.799393
1 6383 lo
1774982
1578410
1 ,299.762

568,885
l ,258, 142
1,225,797
I ,006969
1,077,072

Source: Staff Data Request 155

As shown in the above exhibit, for each year 2010 through 2016, Cholla Unit 1's net capacity
factor decreased in each year to a low of 12.1 percent, but then increased substantially (i.e., by

67 Monthly capacity factor data for APS's generating units is included in the confidential monthly PSA workpapers
that were provided in response to Staff data request 1.95 .
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225.62 percent) to 39.4 percent in 2017. For the period 2018 through 2020, the net capacity
factor at Cholla Unit 1 fluctuated from 46.36 percent in 2018 then decreased to 28.7 percent in
2019 before increasing to 39.1 percent in 2020. Cholla Unit 3's EAFs were fairly consistent
during the period 2010 through 2020 with the largest decrease (i.e., 11.11 percent) occurring
from 2013 to 2014.

with regard to Cholla Unit 3, for each year 2010 through 2016, the net capacity factor decreased
in most years to a low of 24.1 percent in 2016 before increasing substantially (i.e., by 120.33
percent) to 53.1 percent in 2017. For the period 2018 through 2020, the net capacity factor at
Cholla Unit 3 decreased to 51 .6 percent in 2018 then to 42.4 percent in 2019 before increasing to
45.2 percent in 2020. with the exceptions of2016 (78.4 percent) and 2019 (70.6 percent),
Cholla Unit 1's EAFs were fairly consistent during the period 2010 through 2020.

For the month of January 2021, the Company provided the following capacity factor and EAF
data for Cholla Units 1 and 3:

Exhibit  4-50
Cholla  P la nt  Ca pa cit y Fa ct or s a nd EAFs for  J a nua r y 2021

Equivalent
Availability

FactorGeneration Unit

Cholla Unit I

Cholla Unit 3

Date

Jan -202 I

Jan-202 I

Ne t

Capac i t y

F actor

33.20% l00.00%

18.20% 72. I 1%

Net Max Net
Period Cap Generation
Hours MW) (MWh)

744 I 16.00 28658

744 27] .00 36,762

ISo uc e :  Staf f  Data Re  re s t  1 .5 5

For January 2021, Cholla Unit 1 had a capacity factor of 33.2 percent and an EAF of 100.00
percent. Cholla Unit 3 had a capacity factor of 18.2 percent and an EAF of 72.11 percent.

As it relates to the review period for Cholla, as shown in Exhibits 4-49 and 4-50 above, Unit 1
had capacity factors of 28.7 percent, 39.1 percent and 33.2 percent for 2019, 2020 and for
January 2021, respectively. Cholla Unit 1 had EAFs of70.6 percent, 89.7 percent and 100.0
percent for 2019, 2020 and January 2021 , respectively. In addition, Cholla Unit 3 had capacity
factors of 42.4 percent, 45.2 percent and 18.2 percent for 2019, 2020 and January 2021,
respectively. Cholla Unit 3 had EAFs of 89.3 percent, 92.5 percent and 72.11 percent for 2019,
2020 and January 2021, respectively.

The capacity factors and EAFs for Four Comers Units 4 and 5 for the period 2010 through 2020
are shown in the exhibit below:
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Exhibit 4-51
Four Corners Plant Capacity Factors and EAFs for the Period 2010-2020

Net

Gener at ion

Ne t

Capac i t y

Fac torYear

Equiv alent

Aw i l ah i l i t )

Facto r

% C h an e

Pe r i o d

Hou r s

Equiv alent

Availabilit y

Factor

Capacity

Factor

% Chan r e

Net  Max

C ap

(MW)
8760

8760

8784

8760

8760

8760

8784

8760

8760

8760

8784

60.37%

82.83%

80. 19%

74.78%

76.09%

79.54%

60.40%

67. 12%

51 .55%

83.06%

67.49%

57.60%

77.00%

74.60%

68.30%

72.60%

78. l0%

54.80%

57.50%

47.00%

72.30%

59.40%

2010

201 I

2012

2013

2014

2015

2016

2017

2018

2019

2020

763.3

770.0

770.0

770.0

770.0

770.0

770.0

770.0

770.0

770.0

770.0

37.20%

-3.19%

-6.75%

1.75%

4.53%

-24.06%

1 l . l3%

-23.20%

6] . l 3%

-18.75%

Generation Un i t

Four Comers Unit 4

Four Comets Unit 4
Four Comers Unit 4

Four Comers Unit 4
Four Corners Uni t 4

Four Corners Uni t 4

Four Comers Uni t 4

Four Comcrs Unit 4
Four Corners Uni t 4

Four Comers Unit 4

Four Comers Unit 4

33.68%

-3.12%

-8.45%

6.30%

7.58%

-29.83%

4.93%

-I 8.26%

53.83%

-17.84%

(MWh)
3 8 5 0 7 0 8

5,191814

5043596
4,609,845

4,900,124

5,267.495

3,703846

3 8 7 9 7 7 7

3, 170.421

4 8 7 4 9 3 2

4,019757

_
2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

770.00

770.00

770.00

770.00

770.00

770.00

770.00

770.00

770.00

770.00

770.00

8760

8760

8784

8760

8760

8760

8784

8760

8760

8760

8784

Four Corners Uni t 5

Four Comers Uni t 5

Four Comers Unit 5

Four Corners Unit 5

Four Comers Uni t 5

Four Comcrs Unit 5

Four Comers Unit 5

Four Comers Unit 5

Four Comers Unit 5

Four Comers Unit 5

Four Comers Uni t 5

-12. 18%

2.52%

-12.36%

-l5.1 l%

27.68%

-30. 10%

-13.37%

54.28%

-1.75%

-14.47%

86.60%

74. 10%

76.00%

64. I0%

56.90%

72.70%

46.80%

39.20%

64.50%

59.90%

52.90%

- 14.43%

2.56%

- l5.m%

-I 1 .23%

27.77%

35.63%

- I6.24%

64.54%

-7.13%

- l I .69%

89.85%

78.9 I%

80.90%

70.90%

60. I 9%

76. 85%

53.72%

46.54%

71 .SEA

70.54%

60.33%

5,840,034

5,000,684

5,139,693

4,323,725

3,836066

4 9 0 4 7 5 6

3, 166815

2642,880

4,338425

4 0 4 2 4 1 5

3,579,220

ISource: Staff Data Rc ucst 1.55

As shown in the above exhibit, for each year 2010 through 2016, Four Comers Unit 4's net
capacity factor fluctuated modestly in each year until decreasing to 54.8 percent in 2016. For the
period 2017 through 2020, the net capacity factor at Four Corners Unit 4 fluctuated from 57.5
percent in 2017 then decreased to 47.0 percent in 2018, increased to 72.3 percent in 2019 then
decreased again to 59.4 percent in 2020. Four Corner Unit 4's EAFs were fairly consistent
during the period 2010 through 2015 but then decreased sharply to 60.4 percent in 2016. For the
period 2017 through 2020, Unit 4's EAF fluctuated and increased to a high of 83.6 percent in
2019 before decreasing to 67.49 percent in 2020.

With regard to Four Corners Unit 5, for each year 2010 through 2020, the net capacity factors
fluctuated up and down and increased substantially to 64.5 percent in 2018 before decreasing
modestly in 2019 and 2020. Four Comer Unit 5's EAFs fluctuated up and down during the
period 2010 through 2017 but then increased sharply to 71.8 percent in 2018 then decreased to
70.54 percent and 60.33 percent in 2019 and 2020, respectively.

For the month of January 2021, the Company provided the following capacity factor and EAF
data for Four Corners Units 4 and 5:

4-75



Exhibit 4-52
Four Corners Plant Capacity Factors and Equivalent Availability Factors for January 2021

Net
Capacity
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M W
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770.00

8 l .800/,

69.90%

Generation Unit Date
Four Comers Unit 4 Jan-202 I
Four Corners Unit 5 Jan202 l

Period
Hours

744

744

Equivalent
Availability

Factor
96.40%
8 I .11%

468,835
400,331

ISource: Staff Data Re rest 1.55

For January 2021, Four Comers Unit 4 had a capacity factor of 81 .8 percent and an EAF of 96.4
percent. Four Corners Unit 5 had a capacity factor of 69.9 percent and an EAF of 81 .11 percent.

As it relates to the review period for Four Comers, as shown in Exhibits 4-51 and 4-52 above,
Unit 4 had capacity factors of 72.3 percent, 59.4 percent and 81 .8 percent for 2019 2020 and for
January 2021, respectively. Four Corners Unit 4 had EAFs of 83.1 percent, 67.5 percent and
96.4 percent for 2019, 2020 and January 2021, respectively. In addition, Four Corners Unit 5
had capacity factors of 59.9 percent, 52.9 percent and 69.9 percent for 2019, 2020 and January
2021, respectively. Four Corners Unit 5 had EAFs of 70.5 percent, 60.3 percent and 81.1 percent
for 2019, 2020 and January 2021, respectively.

The capacity factors and EAFs for Navajo Units 1-3 for the period 2010 through 201968 are
shown in the exhibit below:

as Navajo Units 1-3 were retired in the fourth quarter of 2019.
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Exhibit 4-53
Navajo Plant Capacity Factors and Equivalent Availability Factors for the Period 2010-2019
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As shown in the above exhibit, for each year 2010 through 2019, Navajo Unit 1's net capacity
factor fluctuated with the most substantial decreases occurring from 2010 to 201 1 (a decrease of
18.34 percent) and from 2015 to 2016 (a decrease of 15.99 percent). The lowest capacity factor
at Unit 1 during the nine-year period was 59.70 percent, which occurred in 2019 (the year Unit 1
was retired). Navajo Unit 1's EAFs fluctuated modestly during the period 2010 through 2019
with the largest changes occurring from 2010 to 201 1 (a decreascof 18.23 percent) and from
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2011 to 2012 (an increase of23. 13 percent), but never went below 77.44 percent (201 1). Navajo
Unit 1 was retired on November 16, 2019, thus there was no capacity factor or EAF data for
2020 and beyond.

With regard to Navajo Unit 2, for each year 2010 through 2019, the net capacity factors
fluctuated with substantial increases occuning from 2010 to 2011 (27.86 percent) and from 2016
to 2017 (24.28 percent). Substantial decreases in capacity occurred from 2014 to 2015 (23.17
percent) and from 2015 to 2016 (16.22 percent). The lowest capacity factor at Unit 2 during the
nine-year period was 58.90 percent, which occurred in 2016. Unit 2's EAFs fluctuated up and
down during the period 2010 through 2019, but increased substantially from 2010 to 2011 (28.73
percent) and from 2016 to 2017 (20.00 percent), but never went below 73.68 percent (2010).
Navajo Unit 2 was retired on November 18, 2019, thus there was no capacity factor or EAF data
for 2020 and beyond.

with regard to Navajo Unit 3, for each year 2010 through 2019, the net capacity factors
fluctuated with the most substantial increases occurring from 2012 to 2013 (14.64 percent) and
from 2016 to 2017 (24.69 percent). A substantial decrease in capacity occurred from 2014 to
2015 (30.57 percent). The lowest capacity factor at Unit 3 during the nine-year period was 56.70
percent, which occurred in 2016. Unit 3's EAFs fluctuated up and down during the period 2010
through 2019, with the most substantial increases occurring from 2012 to 2013 (1 1.56 percent)
and from 2015 to 2016 (15.09 percent), but never went below 77.08 percent (2015). Navajo Unit
3 was retired on October 15, 2019, thus there was no capacity factor or EAF data for 2020 and
beyond.

As it relates to the review period for Navajo, as previously noted, Navajo Units 1-3 were retired
in October and November 2019, thus there was no capacity or EAF data for 2020 or January
2021. As shown in Exhibit 4-53 above, for 2019, (1) Unit 1 had a capacity factor and an EAF of
59.7 percent and 81.7 percent, respectively, (2) Unit 2 had a capacity factor and an EAF of 59.3
percent and 83.3 percent, respectively, and (3) Unit 3 had a capacity factor and an EAF of 61 .6
percent and 89.4 percent, respectively, for 2019.

Conclusion

There was no clear trend in the capacity factors or EAFs for Cholla and Four Corners in 2019 or
2020, or for Navajo in 2019. As discussed above, the capacity factors and EAFs fluctuated not
only over the last ten years (i.e., 2010 through 2020), but also during the review period. We
compared the 2019 and 2020 capacity factors for Cholla, Four Comers and Navajo to the
benchmarks compiled by the U.S. Department of Energy ("DOE") for 2019 and 2020 as shown
in the exhibit below:
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Exhibit 4-54
Comparison of 2019 and 2020 Capacity Factors for Cholla, Four Corners and Navajo to U.S.
Department of Energy Benchmarks

2019

Four

Corners
Unit 5

2019

Navajo

Unit 3

2019

Cholla

Uni t3

20 19

Four

Corners
Unit  4

2019

Benchmark

Per

US D O E

2019

Navajo

Unit  l

2019

Navajo

Unit 2

2019

Cholla

Unit  lM
42.4% 61.6%53.8% 59.9%Ca acil Factor 47.5%59.7% 59.3%28.7%

I

2020
Nawijo
Unit 3

2020

Four

Corners
Unit 4

2020

Navajo

Unit 2

2020

Cholla

Unit 3

2020

Four

Corners

Unit  5

2020

Benchmar k

Per

US DOE

2020
Cholla
Unit l

2020
Navajo
Unit I
N/A N/AN/A 40.2%52.90%45.2%

Descri son
Ca act Factor 39.1% 59.4%

I
I

lI |

I
Source: Clrolla Four Comers and Naao ca act factors or the res onse to StaffDala Re rest 1.55

As shown in the above exhibit, other than Cholla Unit 1 in 2019, the capacity factors for Cholla
and Four Corners in 2019 and 2020 (and 2019 only for Navajo) were in line with, or above the
DOE benchmarks for 2019 and 2020. We performed a similar analysis with regard to APS's
sources of generation other than coal (i.e., nuclear, natural gas, renewables) and noted that the
capacity factors of these generating units were generally in line with the DOE benchmarks for
2019 and 2020.

As for the impacts on ratepayers, despite the noted fluctuations in capacity factors and EAFs
discussed above, there were no customer outages attributable to a lack of power supply during
the review period." It should also be noted that APS did not experience any disruptions in its
coal supply during the review period."

PSA Filings, Supporting Workpapers And Documentation

Documentation relating to the review of supporting workpapers for calculations in the monthly
PSA filings and general ledger detail for the review period was requested in several data requests
(i.e., Staff data request 1.96 through Staff data request 1.104). The responses to these various
data requests all referred to the response to Staff data request 1.95, which contained two sets of
Excel files for each month of the review period. Specifically, the Company provided its public
PSA filings for each month from January 2019 through January 2021 as well as confidential PSA
workpapers, also for each month from January 2019 through January 2021.

The majority of the schedules associated with the public PSA filings are discussed in the PSA
POA and include the following:

1. Schedule l - PSA Rate Calculation: The PSA rate is the sum of three components including
the (1) Forward Component, (2) Historical Component, and (3) Transition Component.

2. Schedule 2 - PSA Forward Component Rate Calculation: This component recovers or
refunds differences between the expected PSA Year's7' costs to those embedded in rates.

69 See the response to Staff data request 1.43.
10 See the response to Staff data request 1.123 .
71 The period February l through January 31 constitutes the PSA Year.
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3. Schedule 3 - PSA Year Forward Component Tracking Account: This account records APS's
over/under recovery of its actual PSA Costs on a monthly basis as compared to the actual
Base PSA costs recovered in revenue and Forward Component revenue, plus applicable
interest.

4. Schedule 4 - PSA Historical Component Rate Calculation: An amount generally expressed as
a rate per kwh charge that is updated annually on Febniary l of each year and effective with
the first billing cycle in February unless suspended by the Commission. The purpose is to
provide a true-up mechanism to reconcile any under-recovered amounts from the preceding
PSA Year tracking account balances to be refunded/collected from customers in the coming
year's PSA rate.

5. Schedule 5 - Historical Component Tracking Account: This account records the account
balance to be collected on a monthly basis pursuant to the Historical Component rate as
compared to the actual Historical Component revenues, plus applicable interest.

6. Schedule 6 - PSA Transition Component Rate Calculation: An amount generally expressed
as a rate per kwh charge to be applied when necessary to provide for significant changes
between estimated and actual costs under the Forward Component.

7. Schedule 7 - PSA Transition Tracking Account: This account records the account balance to
be collected on a monthly basis pursuant to the Transition Component as compared to the
actual Transition Component revenues, plus applicable interest.

8. Schedule 8 - Summary of Monthly Calculations: This schedule presents a summary of the
monthly calculations from Schedules 3, 4 and 5.

9 . Schedule 9 - Native Load Customer Counts Sales and Revenue: This schedule summarizes
the Company's monthly customer counts, sales and revenues by rate class.

It should be noted that for all months of the review period, the Company did not utilize
Schedules 7 nor 8 in the public PSA filings. The public PSA filings contained other tabs with
supporting data including: (1) Beaucoup, (2) Deferral Detail, (3) Deferral Detail Chemical, (4)
Deferral Detail SO2, and (5) PSA Amoit. During a Microsoft Teams meeting on October 29,
2021 (see additional discussion below), the Company stated that these additional tabs are
comprised of internal accounting records that feed into the schedules in the public PSA filings.

with regard to the confidential PSA workpapers, as discussed in Chapter 1, these confidential
workpapers were created pursuant to Recommendations III-l and 111-3 from the prior fuel audit.
The confidential PSA workpapers are comprised of several worksheets with data culminated
from several sources. Specifically, the worksheet tabs from the confidential PSA filings include
the following:

Summar y Tab: The purpose of this page, which pulls data from other internal worksheets, is to
show energy, dollars and average cost for the various generation sources and purchased power.

Ener gy Tr ansact ions Tab: The purpose of the data in this tab is to allocate the purchased power
into three categories (i.e., Long-Term, Market, and Other Purchases) and to account for how
much purchased power was used for off-system sales.
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Off-System M ar gins Tab: This tab is included to address Item C, Number l on page 9 of the
PSA POA, which is to provide an itemization of off-system sales margins per buyer.

M ar gin  Explana t ions Tab: This tab is included to address Item C, Number 2 on page 9 of the
PSA POA, which is to provide details on negative off-system sales margins.

Gener a t ion (2) Tab: This tab is included to address Item A, Numbers 1-3 and 5-6 on page 9 of
the PSA POA and which compiles information from the Gen Details and Fuel Expense
worksheets, including generation, cost, heat rate and EFOR for each generating unit.

Gas Costs Tab: This tab is included to address Item D on pages 9-10 of the PSA POA. The data
on this tab is provided by Back Office Accounting.

Outage Costs Tab: This tab is included to address Item E, Number 2 on page 10 of the PSA
POA, which requires a summary of unplanned outage costs by resource type.

Outages Tab: This tab is included address Item A, Number 4 on page 9 of the PSA POA. The
data on this tab is provided by FBO-Fossil.

F iling F or ecast  Tab: This tab is included to address Item E, Number l on page 10 of the PSA
POA, and which shows forecasted PSA collections, balances and rates for the next 12 months.

Balance Gr aph Tab: This tab shows the PSA balance from the Filing Forecast Tab graphically.

PSA Cost Deta il Tab: This tab is included to address Item E, Numbers 4-5 on page 10 of the
PSA POA. This tab provides a reconciliation between the confidential and non-confidential PSA
filings.

There are additional tabs included in the confidential PSA filing workpapers, which the
Company indicated are inputs that were created during the monthly billing process and include
the following:

.

•

Generation - APS stated that this tab no longer applies and should be retired from the
PSA workpapers.
Gen Details - provided by FBO - Fossil
Purchased Power - report from EASR used in the monthly close process
Fuel Expense - provided by Generation Accounting
Outage Summary - created as part of the monthly close process and the data is used in
variance reporting
Deferred Fuel - source is accounting records
Level 3 - accounting records (general ledger detail per the response to Staff data request
1.97)
Level 3 Tie Out - Summary of the Level 3 data, which is used to assist in identifying the
inputs related to the energy transactions detail and assists APS in completing its internal
analysis.
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Fuel Variance - OL - summary table from the Fuel Variance report, which is used in the
monthly close process and variance reporting
Fuel Variance - NLHL - summary table from the Fuel Variance report, which is used in
the monthly close process and variance reporting.
Fuel Variance - OS - summary table from the Fuel Variance report, which is used in the
monthly close process and variance reporting

Due to the complexity of the public PSA filings and the confidential PSA workpapers, coupled
with the fact that many of the amounts in both the public PSA filings and confidential
workpapers are hardcoded and do not use Excel formulas or links between files, we requested
that APS arrange a virtual meeting through Microsoft Teams (or similar) to conduct a
walkthrough of the public PSA filings and related confidential PSA workpapers by using the
August 2020 PSA documentation so that we could obtain an understanding of the sources for the
costs and revenues contained therein and how they are specifically factored into the PSA rates
(i.e., the public PSA filings).72 Pursuant to our request, APS conducted the walkthrough during
the aforementioned Microsoft Teams meeting on October 29, 2021.

As noted, the August 2020 public and confidential PSA data was used for the walkthrough.
During the walkthrough meeting, the Company stated that data issues were detected in the
confidential PSA workpapers for August 2020, but that the error was in presentation only and did
not impact PSA rates. In addition, APS stated that this error was only reflected in the August
2020 PSA workpapers.

For the walkthrough, the Company discussed all of the schedules and related tabs in the August
2020 public PSA filing as well as all of the tabs in the confidential PSA workpapers." In terms
of the relationship between the public PSA filings and confidential PSA workpapers, as noted
above, the PSA Cost Detail tab provides a reconciliation between the confidential and non-
confidential PSA filings. This tab lists the items that are excluded from the PSA (e.g., FASB
133 mark-to-market costs) to derive the amounts that flow to the public PSA filings.
Specifically, net system fuel and purchased power costs, net system excess sales revenue and
native load energy sales (in MWh) flow to Schedule 3 at lines 7, 12 and 4, respectively.

Upon reviewing the confidential monthly PSA workpapers, for the majority of the months of the
review period, Larkin was able to tie out the amounts reflected on the PSA Cost Detail tab in the
confidential PSA workpapers to the public PSA filings. However, in some instances, we noted
inconsistent information between what was reflected on the PSA Cost Detail Tab in the
confidential PSA workpapers to what was reported on Schedule 3 from the public monthly PSA
filings.

For example, upon reviewing the public and confidential PSA filing and workpapers for January
2021, we noted that on the PSA Cost Detail Tab (from the confidential PSA workpapers) the
amount listed on line 37 for Native Load Power Supply Energy was $1,958,001. The note for
this line item stated that this amount is reflected on Schedule 3, line 4 for January 2021 on the
public PSA filing for that period. However, Schedule 3 from the January 2021 public PSA filing
shows the amount of $2,010,166 on line 4 for January 2021 with the $1,958,001 referenced

12 See the response to Staff data request 5.5.
73 APS stated that the public and confidential PSA filings and workpapers are set up the same for each month of the
review period.
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above shown for January 2020. In its response to Staff data request 5.9(b), the Company
confirmed that the correct amount for January 2021 was the $2,010,l66, which should have been
reflected on the PSA Cost Detail Tab for January 2021. As another example, we noted that PSA
Cost Detail Tab indicated that chemical costs of $949,000 should be listed on Schedule 3 in the
public PSA filing for January 2021, but Schedule 3 reflected $1 .024 million for January 2021. In
response to Staff data request 5.9(c), APS confirmed that the $1 .024 million is the correct
amount and should have been reflected on the PSA Cost Detail tab in the confidential PSA
workpapers for January 2021. In both these and other instances, the Company conceded these
were inadvertent analyst input errors that were subsequently corrected.

Conclusion

with regard to the electronic (i.e., Excel) versions of APS's PSA filings and related confidential
PSA workpapers, we found that tying certain amounts among the tabs within the monthly filings
(public and confidential) and/or tying amounts from the confidential PSA workpapers to the
public PSA filings was challenging due to the Company hard coding data versus using Excel's
formula function. Therefore, we recommend that the Company expand its use of Excel's
formula function in the PSA related Excel files in order for future auditors of the PSA filings to
be able to efficiently analyze the PSA filings and related workpapers in terns tracing amounts to
supporting documentation and calculations.

In addition, the input errors in the Company's PSA filings did not have a material impact on the
PSA rate. However, between these errors coupled with the data issues that APS indicated were
present in the confidential PSA workpapers for August 2020, we recommend that APS develop
and/or enhance its existing internal review procedures in order to avoid input errors when
compiling the monthly PSA filings and related confidential PSA workpapers.

Review Rela ted To Hedging Activit ies

As discussed in Chapter 3, APS has an established hedging program for its gas purchases, the
primary purpose of which is to reduce natural gas pricing volatility. As previously discussed,
beginning in 2020, APS temporarily suspended its hedging activities for years 4 and 5 of its
hedging program due to economic uncertainties and consideration of clean energy standards
across the Western Region. As noted in Chapter 3, we find that the Company's decision to
suspend its hedging activities for years 4 and 5 was reasonable.

Upon reviewing the Company's PSA filings and confidential workpapers, we noted that hedging
activities were reflected in each month of2020 and January 202 I. We asked APS to explain
why hedging activities were reflected in the 2020 and January 2021 PSA filings and workpapers.
In response to Staff data request 5.3, the Company stated that while years 4 and 5 of its hedging
program have been temporarily suspended, APS still maintained its hedging activities for year l-
3 of its program. This time frame included APS performing hedges in 2020 and 2021in order to
ensure that the hedge percentages for years 1-3 were in compliance with the Company's hedging
policy. In addition, APS stated that years 4 and 5 of its hedging program are calendar years 2024
and 202574, so the temporary suspension did not impact hedging transactions during the review
period.

74 See the response to Staff data request 5.3(b).
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In its response to Staff data request 1.16, the Company provided confidential attachment
APS2 lFA00l04, which is a I3-page document titled "Processz Commodity Hedge Compliance
Process", the stated purpose of which is as follows:

The purpose of this process is to identify and implement the hedge plan to fulfill
the compliance requirement of the APS System Hedge Policy. This process is
used to review and verify compliance with the five periods of hedge compliance
deadlines for the measurement of the System Hedge Policy.

Upon reviewing this document, we find that APS's procedures for its hedging activities are
reasonable. We asked APS whether the hedging processes discussed in the Commodity Hedge
Compliance Process document are incorporated into the monthly PSA filings during the review
period. In its response to Staff data request 4.5, the Company stated:

The Commodity Hedge Compliance Process demonstrated in Attachment
APS2 IFA00l04 is used to ensure that Traders are within hedge percentage
tolerance as of a defined measurement period. These hedge percentages are
defined as part of the Hedge Policy provided in Staff 1.108 (Attachment APS2 l
FA00287). Although the Hedge Compliance Process helps to moderate the risks
of hedging, there is not a direct reconciliation of those figures within the PSA
filings provided in Staff 1.95. The PSA filings will reflect the costs of the
hedging transactions that are measured by the Hedge Compliance Process. The
Hedge Compliance Process will ensure that those hedging costs were incurred
within the constructs of the APS Hedge Policy.

We reviewed confidential attachment APS2lFA00287 from the response to Staff data request
1.108, which is replicated in the exhibit below:

Exhibit  4-55
Syst e m He dge  St r a t e gy Complia nce  -O ATI

As for the Current Hedge Percent, APS
stated that that these percentages were in compliance at trade inception based on a BAL Report75
dated November 12, 2019 and are considered in compliance until the next annual compliance
period.76 As to whether the System Hedge Compliance Reports (i.e., Exhibit 4-55 above) tie to
the hedging activities in the monthly PSA filings, in response to Staff data request 4.5, the
Company stated that the System Hedge Compliance Reports reflect a point in time measurement
of compliance with hedge percentages and do not factor into the Company's financial
information.

75 The BAL Reports are discussed in the section of Chapter 4 that discusses APS's simulation models.
76 See confidential attachment APS2 l FA00287 from the response to Staff data request I. 108.
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With regard to the hedging activities reflected in the PSA workpapers, we noted that the
confidential Excel PSA workpapers provided in Staff data request 1.95 included a tab titled "Gas
Costs", which is a schedule called Actual Natural Gas Fuel Costs. In addition to physical gas
costs, this schedule also breaks out APS's individual hedging activities by (1) long-tenn
purchases (one month or longer), (2) short-term purchases (spot market and less than one
month), (3) short-term sales (spot market and less than one month), and (4) prior period
adjustments. The exhibit below summarizes the Company's hedging activities by the foregoing
categories for each month of the review period:

Exhibit 4-56
Summary of Hedging Activities During the Period January 2019 through January 2021
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We tied the amounts shown in the above exhibit back to the Company's monthly fuel expense
reports that are prepared by the Generation Accounting. Except for as discussed below, no
exceptions were noted. For August and September 2019, we noted that the hedging liquidation
costs reflected on the Gas Costs tab did not agree with what was reported in APS's monthly fuel
expense reports. However, the differences between the Gas Costs tab and fuel expense reports
for August and September 2019 each totaled $87,450 (positive and negative, respectively) and
thus netted to $0 as shown in the exhibit below.

Exhibit 4-57
Hedging Liquidation Cost Differences for August and September 2019

I

August
2019Descri ion Net

11

Total Hedging Liquidations per Gas Costs Tab
Total Hed in Li uidations er Fuel E erse Re ort
Difference

$

$

$

5,859,269

5,771,819

87,450

September

20 19

$5,32 l ,278

$5.408.728

$ (87,450)

February
2020_

Total Hedging Liquidations per Gas Costs Tab
Total Hedging Liquidations per Fuel Expense Report
Difference

$

$

s

4326,557
4,356,659

(30, 102)

For February 2020, we also noted the credit difference of $30,102 shown above between the
hedging liquidation costs reflected on the Gas Costs tab to the fuel expense report. However, as
shown in Exhibit 4-59 below, the $30,102 represents a reclass amount, which when applied,
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netted to the $4,326,557 of hedging liquidation costs shown on the Gas Cost tab for Febniary
2020.

In its response to Staff data request 1.100, the Company provided Attachment APS2lFA00102,
which APS stated provides a guideline to the PSA supporting workpapers. With regard to
hedging activities, this PSA guideline states:

Please see Gas Fuel Cost Summaries and Gas Native Load Hedge file for
supporting documentation of Actual Natural Gas Fuel Costs page of the Monthly
Confidential PSA Report.

We requested that APS provide the Gas Fuel Cost Summaries and Gas Native Load Hedge
supporting documentation for the hedging activities included in the monthly Actual Natural Gas
Fuel Costs schedules in the confidential PSA workpapers, which the Company provided in its
response to Staff data request 4.6. The exhibit below replicates the Gas Fuel Cost Summaries
referenced in the PSA guideline referenced above:

Exhibit 4-58
Gas Fuel Cost Summaries for the Period January 2019 through January 2021
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Source: StaflData Re rest 4.6, Attachnwnt APS2l FA00308

As shown in the above exhibit, for each month of the review period, the amounts shown in
columns A-E reflect APS's monthly physical gas purchases and other gas costs before hedges.
We tied the total gas costs before hedges reflected in column E to the Actual Natural Gas Fuel
Costs schedule that is included in the confidential PSA workpapers. No exceptions were noted.
As it relates to the other charges accounted for as gas fuel costs shown in columns F-I, these
amounts represent firm reservation charges _ including all other items accounted
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for as fixed reservation and storage capacity costs.77 We tied the total other costs reflected in
column J to the Actual Natural Gas Fuel Costs schedule that is included in the confidential PSA
workpapers. No exceptions were noted.

The exhibit below replicates the Gas Native Load Hedge file referenced in the PSA guideline
referenced above:

Exhibit 4-59
Gas Native Load Hedge File for the Period January 2019 through January 2021

Is 'Mm

4936

2,818

Gas Hedge Gas Hedge Pr ior Gas

Phvsical Financial Month TU He es

( A) (B) (C ) (D) (E)
.lan2()l9 $ 1,603 s (366265) S - $ (7,758) s (372,420)

Feb-2019 s (983,116) s 1,210.300 $ (62) s 7,758 s 234879

Mar2019 S 301 S 2,253,003 S (7,144) s - S 2,246,159
Apr-2019 s 16,074 s 3,223,950 s ( l l ) s 3,240013

May 2019 s 195217 S 4068130 S (10) s 4,263,337
Ju112019 s 7,645 s 3,056,025 S 4,134 S 3,067,804

Jul-2019 S 7,051 S 5464,215 S (2,982) S 5,468,283

Aug-2019 s (34297) s 5,893565 S 0 S 5859269
Sep-2019 s (31367) S 5,352,300 S 345 S 5,321278

Oct2019 S (21,694) S 4,330,545 S S 4,308,851
Nov2019  s - S 3747000 s (13519) S 3,733481

Dec-2019 S - S 2,916,325 3 . S 2,916,325
Jan-2020 S 31,995 S 3,912,743 S - S 3,944,738

Feb-2020 s - S 4,335,355 S 21,304 3(30102) S 4326,557
Mar-2020 S 18,944 S 4,984,645 S - S 5,003,589

Apr~2020 S (90,749) S 6,807,300 S - S 6,716,551

May 2020 S (915) S 4,470510 S - S 4,469,596
Jun-2020 S 2995 S 7,159950 S - S 7,162,945

Jul-2020 S - S 11,876,565 S - $11,876,565
Aug-2020 S (260,514) $ 8,116.730 S - s 7,856216

Sep-2020 S (8,226) $ 1,211,850 S - S 1,203,624
Oct2020 S (19,290) S 3,278,715 $ - S 3,259,425

Nov-2020 s 2.400 $(l,469,700) $ (4,173) i8 .. $(1.471,473)
Dec-2020 S (675) $(1,156,300) $ $ - $ (1l56,975)
Jan-2021 s 2,750 $ 1,390,583 S s - S 1,398,269

Total $(1,l63,868) $96,068,038 s $(30.102) 394,876,885

Source: Staf1Data Re rest 4.6, Attachment APS2l FA00309

As shown in the above exhibit, for each month of the review period, the hedging transactions are
broken out by physical gas hedges, financial gas hedges, prior month, and reclassifications to
arrive at the total monthly gas hedges reflected in column E. We tied the total gas hedge costs
reflected in column E to the Actual Natural Gas Fuel Costs schedule that is included in the
confidential PSA workpapers (and summarized in Exhibit 4-56 above). No exceptions were
noted.

17 See the Gas Costs tab in the monthly confidential PSA workpapers provided in Staff data request 1.95 .
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The gas hedge amounts shown in column E represent hedge liquidations and are included in the
Net Native Load Fuel and Purchased Power Expense amounts reflected on the Summary tab of
the monthly confidential PSA workpapers and summarized in the table in the Audit Findings
section of our report on page 1-2. During a Microsoft Teams meeting on October 29, 2021,
which entailed a walkthrough ofAPS's PSA filings and confidential PSA workpapers, the
Company stated that the hedge liquidations are included in the PSA. We verified this by tracing
the hedge liquidations amounts from the monthly confidential PSA workpapers to the public
PSA filings. No exceptions were noted.

Chemicals and  Reagen ts

As discussed on page 6 of the PSA POA, the production-related environmental chemical costs
allowed to be included in the PSA are limited to expenses for lime, sulfur and ammonia used at
APS's fossil fuel generation sites. The Base Chemical costs are set at $0.000500 per kwh
effective on August 19, 2017 per Commission Decision No. 76295 and calculated as shown in
the exhibit below:

Exhibit  4-60
Ba se Chemica l Cost  Ca lcula t ion

I on 2015Descr i

Fossil Environmental Chemicals
Lime

Sulfur
Ammonia - SCR's

Total Chemical Costs
2015 Actual Total Retail Load Sales
Chemical Costs in Base Rates

$ 12,976
s 55 l
3 _

s 13,527
$ 27,030,686
s 0.000500

lSource: Staff Data Re rest 8.4

According to the response to Staff data request 8.4, fossil chemical (and water) costs are
recorded in FERC Accounts 502 and 549, which corresponds to Section 9 (Allowable Costs) in
the PSA POA.

We asked APS to (1) identify which chemicals and reagents are used at each of its generating
plants78, and (2) provide the inventory and cost information for each plant that uses chemicals
and/or reagents during each month of the review period. In response to our inquiry, the
Company provided voluminous spreadsheets, which show by month, the requested information.
However, upon reviewing this monthly data (by plant), we noted that the chemicals and reagents
listed included many other chemicals (e.g., carbon, sodium hypochlorite, anodamine, acrylate
copolymer, etc.) that are beyond the chemicals allowed in the PSA includable costs (i.e., lime,
sulfur and ammonia).

We asked the Company whether chemical and reagent costs other than lime, sulfur and ammonia
were included in the monthly PSA filings during the review period. In response to Staff data
request 8.4, the Company stated that the voluminous data provided in response to Staff data

vs Data Request Staff data request l.l 19.
79 Data Request Staff data request 1.120.
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requests 1.119 and 1.120 reflects all chemical costs at the Total Plant level and not just APS's
portion, and that only lime, sulfur and ammonia were included in the monthly PSA filings. In
addition, APS stated that the chemical costs included in PSA are limited to lime, sulfur and
ammonia used at fossil fuel generations sites (i.e., Cholla and Four Corners).80 Based on the
foregoing, in response to Staff data request 5.2, APS provided Attachment
ExcelAPS21FA00318, which showed the breakout of lime, sulfur and ammonia costs included in
the public monthly PSA filings, which is replicated in the exhibit below:

Exhibit 4-61
Chemical Costs Included in the PSA
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As shown in the above exhibit, the Company included labor costs in the breakout of the chemical
costs associated with Four Corners. In response to our inquiry as to why APS included amounts
for labor in the Four Corners chemical costs, the Company stated that labor costs are properly
included in the Four Corners chemicals and reagent costs because they must be processed on site
by APS employees since such chemicals and reagents are volatile and cannot be transported
safely in useable t`onn.81 With regard to the nature of these labor costs and how they relate to
chemical costs included in the PSA, in its response to Staff data request 10. 1, the Company
stated:

so See the response to Staff data request 5.2.
Si See the response to Staff data request 10. l .
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The management of the chemicals used for environmental controls for Four
Corners requires manual labor and operational control manned by trained
personnel. Each environmental control has a different process, however, the
process in general is as follows: the product is delivered in a dry form (e.g., lime,
sulfur and urea) and an employee supervises the off-loading of these chemicals
into storage facilities at the plant. The product is transferred to tanks and mixed
with water and other chemicals as needed (e.g., to create ammonia and flue-gas
desulfurization process liquor) controls at the plant. This process requires an
operator to supervise the controls and one or more employees to be in the field
monitoring equipment, preventing overflows, and making operational
adjustments.

We tied the total monthly amounts shown in the above exhibit to Schedule 3 (PSA Year Forward
Component Tracking Account) of the public monthly PSA filings for each month of the review
period. No exceptions were noted.

Emission  Allowances

APS's coal plants are subject to air emission regulations through both state and federal programs.
Throughout the audit period, these coal plants were required to comply with EPA's Cross States
Air Pollution Rule ("csApR").*2

APS provided documentation related to the accounting detail associated with costs and revenues,
purchases and sales of emission allowances, and monthly emission allowance inventory in the
responses to Staff data request 1.132 through Staff data request 1.137. As it relates to the
number of emission allowances maintained by APS, the Company stated that it maintains an
inventory of California Carbon Allowances ("CCA") to fulfill obligations within California
requirernents.83

Staff data request 1.132 requested that APS provide the Company's emission allowance
inventory for each month of calendar years 2019 and 2020 and January 2021. In response to our
inquiry, the Company provided its monthly CO2 emission allowance inventory for the referenced
periods. The Company's CO2 emission allowance activity for the period January through
December 2019 is summarized in the exhibit below:

sz https://www.epa.gov/csapr/cross-state-air-pollution-rule-csapr-regulatory~actions-and-litigation#rule-history
83 See the response to Staff data request 1.133.
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Exhibit 4-62
2019 CON Emission Allowance Activity
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As shown in the above exhibit, after reflecting beginning balance amounts for quantity and
dollars (i.e., prior to 2019) the Company's total CCA inventory was 277,000 CO2 emission
allowances at a total value of $4,522,l90. As shown under the Inventory Status column, the
majority of the 2019 monthly emission allowances were open. Subsequent to the noted delivery
dates, the "open quantity of20I9 emission allowances totaled 265,437 at a cost of$4,36l,539.
We tied the monthly emission allowance valuations to the Company's general ledger detail. No
exceptions were noted.

The Company's emission allowance activity for the period January through December 2020 is
summarized in the exhibit below:
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2020 C02 Emission Allowance Activity
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As shown in the above exhibit, after reflecting beginning balance amounts for quantity and
dollars (i.e., prior to 2020) the Company's total CCA inventory was 380,000 CON emission
allowances at a total value of $6,306,020 As shown under the Inventory Status column, all of
the 2020 monthly emission allowances were open. Subsequent to the noted delivery dates, the
"open quantity of 2020 emission allowances, which includes the prior periods) totaled 372,207 at
a cost of $6,173,305 We tied the monthly emission allowance valuations to the Company's
general ledger detail. No exceptions were noted.

As it relates to January 2021, the confidential response to Staff data request 1.132 included
Attachment ExcelAPS2 lFA00089, but this attachment indicated there was no CCA emission
allowance activity in January 2021 as the inventory report reflected the same ending 2020 CO2
emission allowance inventory balances and amounts shown in the preceding exhibit. According
to the response to Staff data request 1.137, retirements occur in October of each year in
accordance with California regulations (see additional discussion below). The detail for the
consumed/retired emission allowances in 2019 and 2020, including the quantities surrendered
and the resulting journal entry, was provided in Staff data request 1.137. We tied the amounts to
the general ledger. No exceptions were noted.

According to the response to Staff data request 1.135, APS relies on FERC's General Plant
Instruction No. 21 as guidance with regard to the accounting for emission allowances as required
by Title IV of the Clean Air Act. Specifically, General Plant Instruction No. 21 generally
requires non-speculative emission allowances to be recorded at cost in FERC Account 158.1 and
FERC Account 509 - Allowances is debited each month in order for the cost of carbon
allowances to be remitted annually is charged to expense on a monthly basis based on each
month's emissions.

In temps of the specific accounting treatment of its emission allowances, according to the
response to Staff data request 1.134, upon recording each carbon emission allowance into
inventory, the Company posts the following journal entry:

Dr: FERC Account 158 (CCA Inventory)

Cr: FERC Account 242 (Short-Term Liability)

To record each month's liability and expense, the Company posts the following journal entry:

Dr: FERC Account 509 (Carbon Allowances Expense)

Cr: FERC Account 242 (Current Carbon Allowance Obligation)

Cr: FERC Account 253 (Long Term Carbon Allowance Obligation)

APS stated that it determines the monthly obligation from selling power to the CAISO. The
Company provided its applicable policies and procedures for accounting for emission allowances
in a 17-page document titled "Back Office Reporting: California Carbon Accounting Level 3" in
its response to Staff data request 1.134. This document applied to the accounting of emission
allowances for the entire review period.
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We asked APS what kinds of costs, other than emission allowance purchase costs, are included
in emission allowance inventory. In response to Staff data request 1.135, the Company stated
that it does not include any other costs in its emission allowance inventory nor does Company
enter emission allowances into inventory that were generated by APS. In addition, the emission
allowance purchases are unbundled and are entered into inventory at the transaction cost. with
regard to how APS determines when emission allowances are considered to be consumed or
retired, the Company stated that in November of each year, a portion of the allowances held are
retired through the Compliance Instrument Tracking System Service ("CITSS"). This process is
based on the requirements set forth by California Assembly Bill 32 from the California Global
Warming Solutions Act of 2006 and the related rules, regulations and amendments.84

As for how emission allowance costs are recovered through the PSA, the Company stated that
pursuant to the PSA POA, the recovery of mandated carbon emissions costs is allowed when it is
economical to incur suck costs.85 Specifically, on page I of the PSA POA states the following:

The PSA allows for the refund or recovery of the net margins from sales of
emission allowances, to the extent the actual sales margins deviate from the base
cost of amount of ($0.00000l) per kwh and for recovery of mandated carbon
emission costs when it is economical to incur those costs as discussed below.

APS shall not incur mandatory carbon emission allowance costs unless it passes
those costs on to the California entities that are purchasing energy from APS. In
no event shall APS incur California's carbon emission allowance costs when
doing so it not an economical choice for APS's Arizona ratepayers.

The ($0.000001) per kwh referenced in the passage above is the result of the following
calculation:

Exhibit  4-64
Ba se Net  Ma rgins on the Sa le of Emission Allowa nces

Amount

$

$

25, I8 i
27,030,686

0.000932
1.000

0.00000 l

2015 Net Gains from Sales ofSO2 allowances
2015 Test Year Native bead sales
Subtotal
Divided by 1.000
Base Net Mar ins on the Sale of Emission Allowances s

Source: PSA Plan ofAdmillistration ap roved m Decision No. 76295

The base net margins on the sale of emission allowances of ($0.000001) per kwh was effective
as of August 19, 2017, pursuant to Decision No. 76295. On page 6 of the PSA POA, it states
that the base net margins on the sale of emission allowances is generally expressed as a rate per
kwh that reflects the net margins on the sales of emission allowances embedded in the base rates
approved by the Commission in the Company's 2016 rate case in Docket No. E-01345A-16-
0123.

In its response to Staff data request 1- 136, the Company stated that it did not sell any emission
allowances during the 2019, 2020 and January 2021 review period. Upon reviewing the

x4 Collectively known as the California Cap and Trade Program.
85 See the response to Staff data request 1.135.
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Company's monthly PSA filings86 (specifically Schedules 2 and 3), we verified that the
Company did not reflect any net margins on the sales of emission allowances for each month
January 2019 through January 2021.87

Cha nges To Fuel, Pur cha sed Power  P r ocur ement  And Emission Allowa nce
Pr ocur ement

Documentation related to the review of changes to fuel, purchased power procurement and
emission allowance procurement during calendar years 2019, 2020 and January 2021 was
requested in Staff data request 1.48 and Staff data request 1.49.

Specifically, Staff data request 1.48 asked the Company to list and describe all organizational
changes to the Company's Fuel procurement, Fuel accounting, Purchased Power Procurement
and Emission Allowance procurement and accounting during the review period. In response,
APS stated that other than routine and immaterial refinements in the normal course of business,
there were no changes related to Fuel procurement, Fuel accounting, Purchased Power
procurement and Emission Allowance procurement during the review period.

Staff data request 1.49 requested information similar to Staff data request 1.48, although from a
procedural versus organizational standpoint. In response to Staff data request 1.49, APS stated
that other than routine and immaterial refinements in the normal course of business, there were
no procedural, policy or accounting changes related to the Fuel, Fuel Transportation, Purchased
Power and Emission Allowance during the review period.

Exter nal and Inter nal Audits

We requested that the Company provide a listing of any external audits conducted by or for APS
during the 2019, 2020 and January 2021 review period that were related to fuel and power
purchases, fuel transportation, emission allowances, replacement power, fuel inventory, plant
operations and fuel and purchased power. In its response to Staff data request 1.106, the
Company stated that it is not aware of any external audits conducted during the review period
that related to the areas referenced above.

In addition, we requested that the Company provide a listing of any internal audits conducted by
or for APS during the review period that were related to fuel and power purchases, fuel
transportation, emission allowances, replacement power, fuel inventory, plant operations and fuel
and purchased power. In response to Staff data request 1.105, APS provided a listing comprised
of 14 internal audits, all of which were related to plant operations and were conducted at various
points during 2019 and 2020 (there were no internal audit listed for January 2021). Of these 14
internal audits, we reviewed copies of nine of the related internal audit reports, which were
provided in response to Staff data request 2. 1 .

The conclusions in the nine internal audit reports that were prepared by Audit Services
Department ("ASD") were categorized as follows:

. Effective - Overall controls are designed and operating effectively with limited residual
risk exposure to the Company.

so APS's monthly PSA filings were provided in the Company's response to Staff data request 1.95.
87 According to the response to Staff data request 1.137, APS does not sell emission allowances.
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Some Improvements Needed - Overall controls are designed and operating effectively
with a moderate residual risk exposure to the Company. A few specific areas of control
improvements were identified during the course of the audit.

Significant Improvements Needed - A number of controls are designed and operating
effectively, however, control exceptions were identified which pose a significant residual
risk to the Company. Overall, there is a potential significant risk to the Company's
operational objectives.

Unsatisfactory - Control(s) evaluated are not adequate or effective in providing
reasonable assurance that residual risk(s), which could pose a major impact to the
Company's operational objectives, are being mitigated and/or a significant fraud was
identified.

We reviewed the nine internal audit reports, each of which is summarized below:

1. Selective Ca  a na lytic Redu ction  (" SCR" )  P r o ject Ma na gement P r ocess Au dit
( r epor t da ted  J u ne 28 ,  2019)

The objective of this audit was to assess the effectiveness of the Company's process to manage
and administer the installation of the SCR pollution control devices on Units 4 and 5 of Four
Corners. For this internal audit, ASD did not report any findings and its overall conclusion was
that the controls in place were effective.

2. F ou r  Cor ner s  P ower  P la n t E nvir onmen ta l Au d it ( r epor t da ted  J a nu a r y 23 ,
2020)

The objective of this audit was to assess compliance with governmental regulations and
Company policies and procedures at the Four Comers plant. For this internal audit, ASD
reported five findings in the area of Spill Prevention Control and Countermeasure with its overall
conclusion being that some improvements were needed. For each of ASD's five reported
findings, Company management proposed action plans. For each management action plan
discussed, ASD concluded: "ASD has reviewed management's proposed action plan and
believes that it appropriately mitigates the risk noted and it will be implemented in an
appropriate time frame."

3. F ou r  Cor ner s  P ower  P la n t H ea lth  a nd  Sa fety Au d it ( r epor t da ted  J a nu a r y
23,  2020)

The objective of this audit was to assess compliance with governmental regulations and
Company policies and procedures at the Four Corners plant. For this internal audit, ASD
reported nine findings and with its overall conclusion being that significant improvements were
needed. For each of ASD's nine reported findings, Company management proposed action
plans. For each management action plan discussed, ASD concluded: "ASD has reviewed
management's proposed action plan and believes that it appropriately mitigates the risk noted
and it will be implemented in an appropriate time frame."
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4. Cholla Power Plant - Environmental, Health, and Safety Audit (report dated
J une 10, 2019)

The objective of this audit was to assess the Cholla plant's compliance with applicable
governmental regulations, as well as Company policies and procedures. For this internal audit,
ASD reported seven findings and with its overall conclusion being that some improvements were
needed. For each of ASD's seven reported findings, Company management proposed action
plans. For each management action plan discussed, ASD concluded: "ASD has reviewed
management's proposed action plan and believes that it appropriately mitigates the risk noted
and it will be implemented in an appropriate time frame."

5. Ocotillo Power Plant- Environmental, Health, and Safety Audit (report
dated J uly 5, 2019)

The objective of this audit was to assess the Ocotillo plant's compliance with applicable
governmental regulations, as well as Company policies and procedures. For this internal audit,
ASD reported three findings and with its overall conclusion being that some improvements were
needed. For each of ASD's three reported findings, Company management proposed action
plans. For each management action plan discussed, ASD concluded: "ASD has reviewed
management's proposed action plan and believes that it appropriately mitigates the risk noted
and it will be implemented in an appropriate time frame."

6. Pa lo Verde Water Resources - Environmental, Health, and Safety Audit
(report dated August 9, 2019)

The objective of this audit was to assess the Palo Verde Water Resource facility's compliance
with applicable governmental regulations, as well as Company policies and procedures. For this
internal audit, ASD reported three findings and with its overall conclusion being that some
improvements were needed. For each of ASD's three reported findings, Company management
proposed action plans. For each management action plan discussed, ASD concluded: "ASD has
reviewed management's proposed action plan and believes that it appropriately mitigates the risk
noted and it will be implemented in an appropriate time frame."

7. Yucca Power Plant - Environmental, Health, and Safety Audit (report dated
October 23, 2020)

The objective of this audit was to assess the Yucca plant's compliance with applicable
governmental regulations, as well as Company policies and procedures. For this internal audit,
ASD reported one finding and with its overall conclusion being that some improvements were
needed. For each of ASD's one reported finding, Company management proposed an action
plan. For the management action plan discussed, ASD concluded: "ASD has reviewed
management's proposed action plan and believes that it appropriately mitigates the risk noted
and it will be implemented in an appropriate time frame."

8. West Phoenix Power Plant - Environmental, Healtn, and Safety Audit
(report dated October 23, 2020)

The objective of this audit was to assess the West Phoenix plant's compliance with applicable
governmental regulations, as well as Company policies and procedures.. For this internal audit,
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ASD reported two findings and with its overall conclusion being that some improvements were
needed. For each of ASD's two reported findings, Company management proposed action plans.
For each management action plan discussed, ASD concluded: "ASD has reviewed management's
proposed action plan and believes that it appropriately mitigates the risk noted and it will be
implemented in an appropriate time frame."

9. Fossil Training Program Audit (report dated October 9, 2020)

The objective of this audit was to assess the effectiveness of the Fossil Training Program and to
ensure employees are properly qualified. For this internal audit, ASD reported eight findings and
with its overall conclusion being that some improvements were needed. For each ofASD's eight
repoited findings, Company management proposed action plans. For each management action
plan discussed, ASD concluded: "ASD has reviewed management's proposed action plan and
believes that it appropriately mitigates the risk noted and it will be implemented in an
appropriate time frame."

Conclusion

As noted above, for each of the nine internal audit reports we reviewed, ASD concluded that the
control deficiencies it identified were appropriately mitigated by the action plans developed and
implemented by APS management.

In addition to the internal audits discussed above, we asked APS whether it has conducted any
internal audits of the processes and calculations associated with any of its PSA filings during
calendar years 2019 and 2020 as well as January 2021.88 In its response to Staff data request
1.107, the Company stated :

APS has not conducted an internal audit of the processes and calculations
associated with any of its PSA filings during calendar years 2019 and 2020 and
January 202 I. The process of completing the PSA filings is generally considered
to be a low inherent risk, in part because there are Sarbanes-Oxley ("SOX")
controls in place for fuel calculations and the preparation of the PSA filing. APS
tests those SOX controls for design and operating effectiveness twice annually.

Based on the foregoing passage, we requested that APS identify the specific SOX controls that
APS has for it fuel calculations and for the preparation of its PSA filings. In its response to Staff
data request 2.4, the Company provided the following SOX controls:

xx It should be noted that APS conducted an internal audit of its PSA filing and procedures in October 2018 pursuant
to Recommendation lil-2 from the prior fuel audit conducted by Schumaker & Company in 2017.
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SOX Control Descri ion
SOX

Reference
FIN l l

CE7

•

M&T C1

M&T Sl
I

FR]

ElM I

I I I

The nriterial inputs to the deferred file] calculation are reviewed and traced back to the supporting
schedules by the Accounting Manager. Additionally a monthly PSA meeting is held with managers
from various regulatory, operations, and accounting groups to discuss the deferred fuel calculation
current file costs, and end if rate orders that ma i act the FSA .

The Energy Advisor pcrfonrs reconciliations of data between in-scope systems. Specifically for
Physical Power deals, this includes the interfaces between systems used for trading, fuel allocation,

and financial reporting. The Energy Advisor reconciles the data between the sources to ensure the
data transfer is accurate and CO1 fete.

Transaction details arc reconciled with counterparties through confirmations directly with the
counterparty, or through clearing statements for tiansacctions done through a broker (this is only
for power financial deals and carbon allowances). Confirmations are done through either hard copy

format ( h sical deals) or eleetronicall (financial deals).

Counterparty checkout: Physical and financial power and gas transactions settled for the month are

verified with that count art .

O11 a monthly basis, the Accounting Manager reviews the Classification Validation and Deal

Matching Reports to determine if there were any deals that arc recorded in books that would
normally not be considered appropriate. Any deals where the classification appears to not be
appropriate, the Accounting Manager will investigate and, if necessary, the deal will be reclassified
to the correct book.

Weekly ElM revenues and charges are validated by the ElM Settlements Energy Analyst using
settlement statement data and invoices received from the CAISO. Thc Leader or Manager reviews
the Anal st Checklisland a roves an a ables/receivable amounts.

Source: StafiData Rc rest 2.4

The Company stated that these SOX controls are performed in support of (1) the fuel and
purchased power calculations, and (2) PSA filings, and that such controls ensure the
completeness, accuracy and validity of fuel and purchase power transactions from inception
through the regulatory and regulatory reporting processes."

We requested that APS provide the results of its testing of the SOX controls twice in each year
2019 and 2020 as well as in January 2021. In response to Staff data request 2.4, the Company
stated that the controls are tested using methodologies that are designed to meet SOX
requirements and that such testing is generally performed after mid-year and at year-end in order
to ensure operating effectiveness for the entire year. For calendar years 2019 and 2020, the
Company concluded that all the SOX controls reflected in the above table were operating
effectively in each of the two testing periods. With regard to SOX testing performed in January
2021, APS stated that such testing had not been performed during that month as it was prior to
the mid-year point in which the first of the two annual testing of these controls was performed.

Findings And Recommendations

Our findings and recommendations are summarized in Chapter l.

so See the response to Staff data request 2.4.
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Appendix A
Photographs of Cholla Plant
August 24, 2021 Onsite Visit

The photograph below is of the Cholla Plant:
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The photograph below is of the coal pile at Cholla:
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The photograph below is of the reclaim tunnel from the coal pile and conveyor belt at Cholla.
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The photograph below shows the "coal dozer" at Cholera.
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The photograph below shows the Unit 3 and 4 stacks at Cholla:
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The photograph below shows the Cholla rail line and cooling supply:
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The photograph below shows the crusher tower and coal offloading at Cholla Unit l:
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The photograph shows the Cholera Unit 1 stack and return canal to the lake:
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Appendix B
Photographs of Four Corners Plant

August 25, 2021 Onsite Visit

The photograph below is of the Four Corners Plant:
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The photograph below is of the Four Comers generator building and Units 4 and 5:
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The photograph below is of the Four Comers lime silos:
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The photograph below is of the Four Comers coal conveyor after the mechanical sampler drops
coal into the surge bins:
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The photograph below is of Four Comers main coal belt headed towards the silos:
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The photograph below is of the Four Comers coal handling facility - comprised of 10 piles of
coal inventory on mine property:
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